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ARC LIGHTING. 

The first industrial application of elec- 
tric currents on a large scale, as distin- 
guished from the small currents used in 
telegraphing and for the telephone, was 
the are light. The Centennial Exposition 
in 1876 marks the date of the first com- 
mercial exploitation of the arc light in the 
United States. 
ing that time, its extension and develop- 


For twenty years follow- 


ment were marked by no features of par- 
the 


brought to are light service having been 


ticular originality, improvements 
mostly those dictated by increasing skill 


in the manufacture of machinery and 


some better understanding of the problem 


of are lighting. The manufacture of 
carbons had been brought to a state of 
considerable perfection and the mechan- 
ism of are lamps improved, but still in 
1896 the average arc system was not 
different in its essentials from that pro- 
duced by the early experimenters in this 
country. 

The greatest improvement that has been 
introduced in this branch of electric light- 
ing is the invention of the enclosed arc 
lamp. It is certain that this is one of the 
most simple and remarkable inventions 
of the many which have characterized the 
rise and progress of the electric arts. In 
its essential elements the enclosed are dif- 
fers from the older form of open arc only 
in being shut up in a little transparent 
vessel, tightly fitted around one carbon and 
loosely fitted around the other. The car- 
bon which is free to move is fed by proper 
mechanism, and when the are begins to 
burn with the resultant effect of heating 
the air enclosed in the surrounding ves- 
sel, this air expands and finds its way out 
past the loosely fitting carbon. In a few 
moments it has attained a state of consid- 
erable tenuity and the small residue of its 
oxygen being consumed, is reduced to 
gases which are perfectly transparent and 
in which the are burns without the carbon 
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rods suffering any attack other than that 
due to the great heat of the arc itself. 
Under these conditions the life of a twelve- 
inch carbon is raised from eight hours to 
about one hundred and fifty hours, de- 
pending upon the hardness and other 
physical qualities of the carbon itself. 

When the enclosed are lamp was intro- 
duced it was seen at once that it was a 
solution for several of the great problems 
surrounding arc lighting on a large scale. 
The steadiness of such arcs, their perfect 
ease of manipulation, the decrease in ex- 
pense of operation due to less frequent 
trimming, the greater simplicity of the 
lamps themselves, all were elements that 
united to make this system superior to that 
which had preceded it. Another point of 
great advantage was the ease with which 
enclosed are lamps could be burned from 
ordinary low-tension constant-voltage 
sources of supply such as were used uni- 
versally for incandescent lighting. It was 
soon found that the exceedingly difficult 
problems confronting those who strove to 
design an alternating-current are lamp 
were in large measure removed by using 
lamps of the enclosed type, and this laid 
the foundation for a second improvement 
which has brought the art of are lighting 
to its present comparatively high perfec- 
tion. 

It was found that series lamps could be 
burned upon alternating-current circuits 
and that the light given by them was sat- 
isfactory to a high degree, while long cir- 
cuits containing many lamps could be 
driven either direct from an alternator or 
from thesecondary of atransforiner,so that 
one machine could supply many such cir- 
cuits. For a long time the economical 
production of current for arc lamps had 
struggled with an apparently insuperable 
difficulty in the size of are lighting units. 
Where lamps are burned in series and each 
consumes about fifty volts, a series of fifty 
lamps represents a terminal potential of 
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over five thousand volts, introducing great 
difficulties in insulation as well as ser- 
ious dangers to operatives and others. A 
machine to feed it, however, absorbs from 
seventy-five to one hundred horse-power 
only, and in a modern station would be 
considered a very small generator. To 
drive such little machines with economy 
was a difficult problem and the dynamos 
themselves have not shown a high effi- 
ciency. The consequence of all this was 
that are lighting central stations were 
generally a mass of belting and counter- 
shafts, though some of the more recently 
constructed cut the Gordian knot of the 
difficulty by using electrical transmission 
from large generators to synchronous 
motors directly connected with one or 
more are light generators. Numerous 
types of multi-circuit machines were in- 
vented and several put on the market, 
finding considerable favor; but these did 
not remove the difficulty entirely. No 
machine has been constructed from which 
1,000 direct-current arc lights might be 
burned, nor does there seem to be any 
likelihood that such a machine will be 
built. The introduction of the enclosed 
alternating-current series arc lamp has 
made such installations not only a possi- 
bility, but has absolutely made them the 
only proper solution of the questions men- 
tioned above. 

Two systems have been devised for the 
regulation of these series circuits, both of 
great ingenuity and beauty. In one of 
them a variable reactance coil is sus- 
pended so as to float in its own magnetic 
field round an iron coil of peculiar shape 
and automatically takes its place accord- 
ing to the demands of the circuit so as to 
preserve a close regulation of the amount 
of current passing in it. The other sys- 
tem is similar and employs the secondary 
of a transformer likewise floating in the 
magnetic field of its primary and accom- 
plishing a similar result. 

It is curious to note, in looking back 
over the history of the are light, that these 
important results have largely come from 
the simple expedient of shutting up the 
are in a closed glass bottle, so that the 
light could get out but the air could not 
get in. 


ELECTRICAL REVIEW 


THE FUTURE OF OCEAN CABLES. 

No greater romance surrounds any 
achievement in electrical engineering than 
that which has centred about the trans- 
atlantjc cables from their inception to the 
present day. The project, which was de- 
nounced as wild and extravagant when it 
was formed, divided electrical men into 
almost hostile camps of those who were 
its adherents on the one side and its bitter 
opponents on the other. It was claimed 
that the cable could not be laid, that if it 
The 
daring of the electricians was great, and 


were it would not work, etc., ete. 


that of the capitalists was even greater. 
The cable was laid and it worked. There 
are now nearly twenty transatlantic cables 
and all of them are working, but even to- 
day tolls on cable messages from this 
country to Europe are high, the speed of 
operation is slow as compared with that of 
land lines, and there exists in the field of 
ocean cable work an immense opportunity 
for improvement. 

The admirable paper by Captain Squier 
and Professor Crehore recently read before 
the American Institute of Electrical Engi- 
neers and reprinted elsewhere in this 
issue of the ELECTRICAL REVIEW, contains 
an abundance of food for reflection. These 
gentlemen have introduced a betterment 
of considerable magnitude, though just 
the amount of the improvement due to 
their process they are not yet prepared to 
say. It is certain, however, that they 
have not been able to double the speed of 
cable working, though they have increased 
it to a large extent. Even with such an 
increase as their labors have brought, the 
cable is slow, and, for the transmission of 
the relatively small amount of business 
that passes over the combined transat- 
lantic cable systems, the investment of 
money literally sunk into the deeps of the 
Atlantic is comparatively very great. 
What is wanted, first and foremost, is a 
faster cable—one that will transmit more 
words per day with a proportionately 
small increase, if any, in its cost. Strange- 
ly enough, at the same meeting of the 
Institute at which the paper above referred 


to was produced, Dr. M. I. Pupin outlined 


a method applicable both to cables and 
land lines whereby the speed of such cir- 
cuits could be vastly enhanced. 
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Whether or not this method will be ap- 
plicable to deep-sea cables is a question 
which experiment alone can determine, 
and an experiment under the conditions is 
one that may naturally cause the experi- 
menter to hesitate unless he has a vast 
bank account behind him. Undoubtedly, 
though, the experiment will be tried and it 
is equally undoubted that the labors of 
these experimenters and savants have 
cleared the way for the improvement in 
ocean telegraphic methods which is bound 
to come. If they have done nothing else 
than vigorously to call attention to the 
need for increased facility in transat- 
lantic telegraphy, they have at least done 
that much, and hence from the recent 
meeting of the Institute we will, in future, 
probably be able to date conspicuous ad- 
vances in this important field of electrical 
application. The future of the cable, as- 
suming that a perfected method of in- 
creasing’ its speed is brought out, will be 
very different from its present. Instead 
of being used for scanty communications 
of great importance, doubtless before many 
decades have passed the bulk of corre- 
spondence between the countries separated 
by seas as wide as the Atlantic will pass 
through the cable, thus bringing separated 
regions into practical commercial touch 
with one another. The cable has already 
done this in certain lines of industry, but 
in the average business transaction be- 
tween this country and England, for exam- 
ple, the mail is still resorted to with its 
two or three weeks’ delay. We may con- 
fidently look forward to all this being 
done away with in the early part of the 
coming century and see our neighbors 
in London brought as near to us as are 
those in different wards of the same town 
to-day. 








Still another form of liquid interrupter 
has been added to that genus of current- 
breaking apparatus, and is described by 
Mr. E. W. Caldwell, its author, on another 
page of this issue. The instrument de- 
pends for its operation upon the same 
principle that has marked the action of the 
former types of interrupters due to the 
same investigator, but it uses mercury 
for the fluid and mechanically decreases 
the size of the orifice employed until the 
interrupting action takes place. Owing 
to the “non-arcing” property of mercury 
the action is exceedingly quick and sharp 
and the interrupter promises to be of 
considerable interest as its details are 
perfected. 
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A NEW TYPE OF MERCURY 
INTERRUPTER. 


BY EUGENE W. CALDWELL. 


Recently I have made some experi- 
ments with a new form of mercury in- 
terrupter which seems to have advantages 
over other mercury or liquid interrupters 
for operating induction coils. It differs 
from most mercury interrupters in the 
following particulars: (1) The break is 
made between two surfaces of mercury 
instead of between a terminal of mercury 
and another of platinum 
or other metal; (2) The 
air is completely excluded 
from the contact points 
and there is, consequent- 
ly, no oxidization of the 
metal when the break oc- 
curs; (3) The break is 
made below the surface of 
the liquid where the met- 
al is clean instead of at the 
surface where the imper- 
fectly conducting oxides 
and other impurities col- 
lect. 

Some vaporization of gg igs 
the metal occurs at the TERRUPTER. 
instant of break, but since it takes 
place below the surface of the liquid, the 
vapor is recondensed before it reaches the 
surface. In this way is obviated another 
of the objections to the ordinary mercury 
break ; t.¢., the diffusion of poisonous mer- 
cury fumes in the air. 

The apparatus is shown in section in its 
simplest form in Fig. 1. In the illustration 
is shown a small soft rubber tube about 
a foot long, closed at each end with a 
steel plug, and filled with clean mercury 
which makes contact with the two steel 
plugs. This tube is held in a vertical posi- 
tion and the primary circuit of the induc- 
tion coil is completed through the mer- 
cury column. If, now, the middle of the 
tube be squeezed between the thumb and 
fingers, the mercury column will be sep- 
arated into two portions and the circuit 
will be broken with astonishing sudden- 
ness and without any visible spark. This 
apparatus will work well for a short time, 
but it is, of course, only an experimental 
affair, and, after a while, the rubber tube 
will become much deteriorated from chem- 
ical combination of its sulphur with the 
mercury. 

Another variety of the interrupter is 
shown in Fig. 2. In this the separation 
of the two portions of mercury between 
which the circuit is broken is effected by 
a sort of poppet valve made of an insulat- 
ing material. This poppet valve may be 
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operated automatically by an electromag- 
net in series with the primary circuit, as 
shown. In Fig. 3 is shown diagramatic- 
ally another form of the instrument, 
which is capable of giving very rapid in- 
terruptions. This apparatus consists of 
a glass outer vessel containing an inner 
tube of insulating material. The inner 
tube is closed at the bottom by a flat plug 
which is perforated with a small orifice. 
A disk of insulating material, perforated 
with a number of holes near its circum- 
ference, is arranged to revolve in close 
proximity to the lower end of the insulat- 
ing tube, so as to open and close the ori- 
fice in the plug at the bottom. The 
outer vessel and the inner tube are par- 
tially filled with mercury and electrodes 
of steel are placed in both. These elec- 
trodes are connected in series with the 
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Fig. 2.—VALvE INTERRUPTER. 


primary induction coil circuit, and when 
the disk is revolved it rapidly makes and 
breaks connection between the portions 
of mercury in the insulating tube and the 
outer vessel, and thus interrupts the cur- 
rent supply of the coil. 

The sharpness of the break produced 
by these mercury interrupters is astonish- 
ing, and I find that they work well with 
a very much smaller condenser than is 
required by the ordinary vibrating or 
rotary break. Apparently all that re- 
mains to be done to make the apparatus 
practical and reliable is to make the parts 
at which the break occurs of some insu- 
lating material which will withstand sud- 
den and wide changes in temperature, and 
will not chemically combine with the mer- 
cury. I hope that lava or some such mate- 
rial may answer the purpose, but, so far, 
I have used only materials more easily ob- 
tained and worked, but which do not last 
long. Ordinary hard fibre works well 
enough for a short time and in an inter- 
rupter of the poppet valve form a valve 
made of a cork stopper worked success- 
fully for several hundred interruptions. 
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The next meeting of the international 
committee of weights and measures will 


‘be held at Paris, on September 10, 1900. 
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Telephone Expansion. 


It is stated that at a recent conference 
of telephone officials, in Boston, it was 
decided to spend $9,000,000 in the tele- 
phone territory of the several companies 
represented. Of this amount, there will 
be spent during the next six months, $3,- 
000,000 in the territory of the Central 
Union Company, comprising Ohio, In- 
diana and Iowa. In the Erie territory, 
comprising North and South Dakota, 
Minnesota, Wisconsin, Michigan, Arkansas, 
Texas and the city of Cleveland, Ohio, 
$3,000,000 more will be spent. The Cura- 
berland Company’s territory, which com- 
prises Kentucky, Tennessee, Louisiana and 
Mississippi, will be improved to the ex- 
tent of $2,000,000, and $1,000,000 will be 
spent in the Missouri & Kansas Telephone 
Company’s territory, covering the state of 
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Fie. 3.—Rorary Mercury INTERRUPTER. 
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Missouri (except the cityof St. Louis),and 
the entire state of Kansas. It is expected 
that 80,000 new subscribers will result 
from the expenditure of this money. The 
companies mentioned above operate about 
one-third of the American Bell Telephone 
Company’s systems. 


A New Trans-Atlantic Cable. 


It is stated upon excellent authority 
that a new cable company, called the 
American-European Cable Company, has 
been formed, with a capital of 2,000,000 
pounds sterling. The object of the com- 
pany is to lay a telegraphic cable from 
New York city to the coast of Portugal. 








PRACTICAL TRANSMITTER USING 
THE SINE WAVE FOR CABLE TELE- 
GRAPHY; AND MEASUREMENTS 
WITH ALTERNATING CURRENTS 
UPON AN ATLANTIC CABLE.* 


BY A. C. CREHORE AND G. O. SQUIER. 


This paper describes a method of utiliz- 
ing the sine wave of electro-motive force 
for cable signaling, and a practical cable 
transmitter embodying these principles. 
The employment of a sine wave electro- 
motive force makes available the ordinary 
methods of measurement such as are used 
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Fic. 1.—Letters A, B anp C. BarTEry FORM OF LECTRO-MOTIVE 


ForcE WAVE. 


on power transmission lines, and some re- 
sults are given of such measurements upon 
submarine cables. 

The present method of operating long 
cables employs a primary battery as the 
source of power, and a siphon recorder to 
record the signals. In this system a dot 
is transmitted by a positive current ob- 
tained by connecting one pole of the bat- 
tery to the cable and the other to the 
earth, and a dash by a negative current 
connecting the opposite pole to the cable, 
the time required for a dot and dash being 
the same. 

Several letters of the alphabet require 
two or more consecutive signals in the 
same direction, and in order to separate 
these successive signals at the receiver it 
is usual to connect the cable to earth dur- 
ing the latter portion of each individual 
signal. The electro-motive force employed 
in transmitting the letters a, B and C, is 
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ployed in cable signaling, so that as far 
as the receiving station is concerned there 
is no change whatever required, either in 
instruments or technical staff. The dif- 
ference between the ordinary and the sine 
wave method is in the shape of the elec- 
tro-motive force employed for each individ- 
ual signal at the transmitting end of the 
cable. In the sine wave system, instead 
of the square-topped form shown in Fig. 
1, each signal consists of a single sinus or 
semi-wave of alternating current, as rep- 
resented in Fig. 2. 

The required combinations of signals 
are produced by means of a dynamo al- 
ternator. The armature rotates contin- 





uously, and a wheel, geared to the alter- 
nator shaft feeds paper tape in synchro- 
nism with the electro-motive force gener- 
ated, so that one semi-wave of electro- 
motive force is generated during the time 
that the tape is advancing a distance equal 
to the distance between the centres of two 
consecutive feed holes. The transmit- 
ting tape is similar to ordinary tape, hav- 
ing a row of perforations on one side of 
the feed holes to transmit dots, and on 
the other side for dashes. Brushes are 
employed for making contact through 
these perforations, and by making the 
holes a proper size the duration of con- 
tact can be made equal to the whole or 
any portion of the semi-cycle desired. 
The two brushes for transmitting the sig- 
nals are on the same line transversely 
across the tape, and each brush in con- 
nected to one terminal of the armature 
winding through a divided ring, which 
causes pulsations of electro-motive force 
to be supplied to the transmitter brushes 
and consisting of successive semi-sinuses 
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BETWEEN LETTERS AND WORDS. 


shown in Fig. 1, where it is seen that the 
cable is connected directly to earth during 
one-fourth of each signal. This repre- 
sents the form of electro-motive force as 
furnished by the battery and transmitter, 
and if no condensers were used would be 
the form of wave applied to the cable; 
but it is usual to employ condensers at 
each end of the cable whether working 
simplex or duplex, and these condensers 
greatly modify the shape of the electro- 
motive force which is applied to the cable 
itself, as will be shown later. 

It is important, in designing a sine wave 
transmitter, to make an instrument which 
transmits to the cable the same combina- 
tions of impulses as those at present em- 


*Extracts from a paper read before the American 
Institute of Electrical Engineers, May 17, 1 





SAMPLE OF TRANSMITTING TAPE, Snow1nG LETTERS A, B, C, 
() 18 THE Dor Row, (2) TuE FEEDING Kow, (3) THE 
DasH Row AND (4) THE Space Row FoR EARTHING THE CABLE 


in the same direction. A continuous ring 
is also supplied which connects the mid- 
dle of the armature winding to line. 
The contact upon which the three brushes 
bear is connected to the earth or return. 
Thus it appears that whenever contact is 
established on the dot side of the tape a 
positive sinus is transmitted to line, and 
contact between the brush and ring on the 
dash side sends a negative sinus. 

Earth connection is provided between 
letters and words by adding to the tape a 
third row of holes and supplying the third 
brush, which connects the line directly to 
earth whenever a perforation occurs. A 
sample of the transmitting tape is shown 
in Fig. 3, where the letters a, B and c are 
represented. Evidently to send a simple 
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alternating current to line with this trans- 
mitter it is only necessary to perforate 
dots and dashes successively, but the 
brushes must be so placed that contact 
through the perforations shall take place 
at the instants when the current is ap- 
proximately zero, as will be more fully ex- 
plained later; otherwise there will be a 
disturbance which distorts the form of 
wave from its true sine form. 

The three-hole tape is prepared on a 
perforator which differs from the ordin- 
ary form only in the arrangement of the 
punches. The operator can detect no dif- 
ference between its action and that of 
the ordinary perforater. With a slight 


StnE WAVE ELEcTRO-MoTIVE 
FORCE. 


change the ordinary perforator can be 
adapted so as to prepare the three-hole 
tape. 

One peculiarity met in designing a 
dynamo alternator for working long 
cables is the low frequency required, 
which for an Atlantic cable is as low as 
three or four per second, while the ordi- 
nary frequencies of alternators for light- 
ing and power circuits vary from 25 to 
150 per second. A means of increasing 
the frequency is to increase the number of 
poles of the machine, but if the object is 
to decrease the frequency in this way the 
number of poles can not be less than two. 
One revolution of an armature in a two- 
pole field gives a complete cycle of electro- 
motive force which limits the speed of the 
armature to three or four revolutions per 
second. 

In the armatures designed the react- 
ance even at these low frequencies rather 
than the resistance is the controlling fac- 
tor in determining the short-circuit cur- 
rent, and is so great that the armatures 


Fie. 4.—OsctLLoGRAPH RECORD OF ALTERNATING ELECTRO-MOTIVE 
Force OBTAINED FROM A SHUTTLE WouND ARMATURE IN A 
Two-PoLe FIELD. 


may be short-circuited at any time. The 
inductance of the whole armature is four 


times that of the half armature, as the 


two halves are identical, and the mutual 
induction between the halves is equal to 
the self-induction of one-half. Since the 
electro-motive force generated by the 
whole armature is twice that of the half 
armature, it results that the short-circuit 
current of the whole armature is only one- 
half that of the half armature. 

An armature was constructed shuttle- 
wound, and gave a form of wave differing 
greatly from the sine wave, the electro- 
motive force being shown in Fig. 4 as de- 
termined photographically by an oscillo- 
graph. Drum-wound armatures were 
made which gave very accurate sine waves 
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as shown by oscillograph records. As 
will be presently explained, experiment 
showed a superiority in favor of the sine 
wave form. Fig. 5 shows a practical sine 
wave cable transmitter and generator. 
The cable upon which these preliminary 
experiments were conducted is known as 
the “Coney Island” cable, belonging to 
the Commercial Cable Company, and ex- 
tends from New York city, U. 8. A., to 
Canso, Nova Scotia, having a length of 
880 knots. This cable was laid in 1884, 
and consists of several sections of two 
different kinds of cable. Its total ohmic 
resistance is 13,700 ohms, and _ total 


static capacity 231.4 microfarads at 75 ~ 


degrees Farenheit. The two kinds of 
cable used are known as type “D” and 
type “E,” each having 70 pounds of cop- 
per per knot. Type “D” has 115 pounds 
and type “E” 85 pounds of gutta percha 
per knot. Beginning at New York, the 
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be hoped to send signals with a greater 
frequency than seven—that is, at a 
greater speed than 227 letters per minute. 


One average letter with its space is taken © 


as requiring exactly 3.7 semi-waves. 

Frequency constant. Volts and ampli- 
tude variable—To determine the effect of 
varying the voltage applied to the cable 
simplex without condensers upon the re- 
corder at the distant end, the receiving 
end being used duplex with condensers, 
in the regular manner, three series of ob- 
servations were taken, each varying the 
voltage from 0 to 30. The frequencies 
were 3.05, 4.70 and 5.60 waves per sec- 
ond. The result shows that the ampli- 
tude of the received record is nearly pro- 
portional, within the limits of observa- 
tion, to the pressure employed, for a given 
adjustment of the recorder coil. 

To make a comparison between the 
automatic battery transmitter of the Cut- 
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Fie. 5 —CABLE ALTERNATOR, TRANSMIITER AND PERFORATOR. 


sections of the cable were approximately 
as follows: 





New York, Type *B”....25.3'. 127.7 kuots 
EPO" Pe” ce so, ORE 
Canso, ye We cece 140.5 
WOtal.. 66 Wiss cies vet 880.6 


This cable is ordinarily used with du- 
plex working, but for the following ex- 
periment the cable was employed simplex 
without condensers at the sending end, 
which was New York, and with the regu- 
lar duplex arrangement for receiving with 
condensers at Nova Scotia. The siphon 
recorder in Canso was adjusted in its nor- 
mal working condition, and not changed 
throughout the experiment. 

A simple alternating current, having 
an electro-motive force wave like that in 
Fig. 4, was sent into the cable at constant 
voltage, and the frequency alone varied 
between the limits 3 and 6.4 waves per 
second. The record upon the Canso re- 
corder showed a smooth wave approximat- 
ing a sine wave, and the amplitudes of 
these waves were measured for the differ- 
ent frequencies. As the frequency in- 
creases the amplitude of the distant re- 
corder decreases steadily towards a van- 
ishing point approximately seven waves 
per second. With this voltage and re- 
corder adjustment, it could not, therefore, 


triss pattern, as used by the Commercial 
Cable Company, and the dynamo alter- 
nator, observations were taken with each 
instrument under the same conditions of 
the circuit, the recorder having the same 
adjustment in each case, beginning at 
low frequencies and increasing beyond the 
limits of legibility. The cable was used as 
in regular working, with the duplex ar- 
rangement. ‘The results previously de- 
scribed were obtained with no condensers 
at the sending end and regular duplex at 
the receiving end. 

The arrangements of circuits and the 
values of the condensers employed are 
shown in Fig. 6. The battery employed 
was of Fuller primary cells, and meas- 
ured 36 volts on open circuit. With this 
voltage the double amplitude of the ex- 
cursions of the siphon were about eleven- 
hundredths inch as a frequency of 3, and 
decreased to one and five-tenths hun- 
dredths when the frequency increased to 
5.6. With the shuttle wound armature, 
which gave a wave represented in Fig. 4, 
and which was used in the experiments 
previously described, the pressure em- 
ployed was 30 virtual volts between the 
apex of the bridge, A, and the earth, £, 
Fig. 6. The observations did not extend 
through so great a range as that with the 
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battery transmitter, and the volts were not 
the same, but the general results corres- 
ponded closely. 

Observations were also taken with a 
transmitter, furnishing a true sine wave 
under the same conditions. At the low 
frequencies the sine wave gives smaller 
amplitude, and at the high frequencies 
larger amplitude, than the other waves, 
the curves crossing each other at a fre- 
quency between 4 and 5. The pressure 
was 34.1 virtual volts at a point 75 ohms 
from the apex. 

It will be interesting to note the various 
shapes of waves obtained under different 
conditions. Fig. 7 shows the shapes of 
waves, both at the receiving and at the 
transmitting ends of the cable with the 
sine wave and with the pointed wave. A 
shows the pointed wave from the shuttle 
armature, working on a simple resis- 
tance circuit, B the wave form of the same 
machine on the New York-Canso cable 
with the regular duplex arrangement. 
The record is obtained by inserting a re- 
corder with a very low resistance shunt 
at the transmitting end of the cable, and 
the curve represents the wave shape which 
enters the apex of the bridge. c is the 
record obtained at the other end of the ca- 
ble in Canso when the wave B is trans- 
mitted. D is the record at the transmit- 
ting end of the same cable when the sine 
wave is used, and £ is the received record. 

Battery reversals give curves just as 
nearly sine waves at the distant end as 
either C or E. 

It appears, therefore, that approzi- 
mate sine waves are received at the dis- 
tant end of a long cable no matter what 
the shape of the alternating current trans- 
mitted. 

Since the speed of signaling or the num- 
ber of letters per minute which can be 
transmitted and received by a given set of 
instruments on a submarine cable depends 
upon the magnitude of the electro-motive 
force as well as upon the shape of the 
wave, it is important to note the differ- 
ences between the physical phenomena 
which take place in the sine wave and 
battery methods. The speed is not pro- 
portional to the voltage by either method, 
but the increment becomes less and less 
as the pressure is increased, until it may 
be necessary to double the voltage to gain 
a few letters per minute. There is a 
practical limit to the voltage with any 
particular cable which it is not profitable 
to exceed, since the gain in speed is so 
slight. The limit of voltage which it is 
profitable to employ is not the same for 
the sine wave as for the battery method. 
To obtain the best speed with either sys- 
tem it should be worked at this maximum 
voltage point, which limit can only be de- 
termined by experiment. Before such a 
limit is reached, however, there are often 
other causes which prevent the best volt- 
age from being employed. If a fault de- 
velops, a high potential. at that point 
might effect the complete interruption of 
the cable. When the fault is discovered, 
it is customary to reduce the voltage to 
prevent entire interruption. There is at 
present such a fear of employing high 
voltage on sub-marine cables that a limit 
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is set to the pressure at which cables may 
be operated, and this limit, for most of 
the cables of the world, is little more than 
50 volts. Modern cables are subjected to 
a pressure of 5,000 volts alternating while 
in the cable tanks for a period often as 
great as half an hour. Thus the voltage 
at which the cable is tested is 100 times as 
great as that actually employed in signal- 
ing. The insulating material of an unin- 
jured cable will withstand as high pres- 
sures as will ever be desired in signaling, 
but no factory test can guarantee the 
cable from mechanical injury after it is 
laid. 

Since the voltage is limited upon a 
cable, it is evident that the system which 
can furnish the higher speed at the same 
pressure has the advantage, or that sys- 
tem which can furnish a given working 
speed with the lowest voltage is safest to 
employ. 

The true definition of equivalent volt- 
age from this standpoint would then be 
such pressures as would equally strain 
the insulating material of which the cable 
is constructed. 

The breaking strain of an insulating 
material not only depends upon the pres- 
sure to which it is subjected, but upon the 
time during which that pressure is ap- 
plied. It is well known that the dielec- 
tric of a condenser may break down in 
time under the same voltage which it has 
withstood for a considerable time. The 
maximum pressure, therefore, if only of 
brief duration, should be allowed to be 
higher than a pressure which is continuous 
to cause the same breaking-down strain 
in the dielectric. With a battery applied 
suddenly to a cable without condensers the 
whole pressure is upon the cable during 
the entire length of a signal, whereas, with 
the sine wave method the maximum volt- 
age is applied but a single instant and 
can not be applied longer if desired. 

If air were the insulating material of 
a submarine cable it is known that the 
breaking strain is measured by the maxi- 
mum voltage to which it is subjected, and 
is independent of the time during which 
this pressure is applied. When gutta 
percha or rubber is the material used for 
insulation this time element should be 
considered. The effect, however, would 
vary for each particular compound and 
can only be determined by careful tests. 

Equivalent voltages are therefore con- 
sidered to be employed by the two systems 
when the same maximum potential differ- 
ence between the core of the cable and the 
earth is attained at some time during 
each signal. 

The fact that condensers are employed 
between the transmitter and the cable so 
modifies the pressure applied to the cable 
itself that the voltage and the methods of 
measurement are entirely different in the 
two systems. When a sine wave is em- 
ployed the pressure may be read directly 
from an electrostatic voltmeter between 
the end of the cable itself and the earth. 
Because they are sine waves the voltmeter 
reading multiplied by the square root of 
two or 1.414 gives the maximum value or 
top point of the voltage wave. If the 
maximum voltage on the cable is to be 50 
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then the voltmeter between the cable and 
earth should read 50/4/2==35.4. 

As has been pointed out above it re- 
quires a greater voltage than this applied 
between the apex of the bridge and the 
earth to produce the required pressure 
upon the cable because of the drop due to 
the impedance of the condenser. The 
apex voltage therefore depends upon the 
capacity of the condenser and the fre- 
quency. 

When a battery is employed the open 
circuit pressure of the battery is meas- 
ured. If there is no condenser then the 
cable is subjected to approximately the 
full battery pressure, which remains con- 
tinuously applied as long as the battery 
is connected. There is a slight fall of 
potential through the battery, which, in 
ordinary practice, may be neglected, since 
the battery resistance is small compared 
with the impedance of the cable. When 
a condenser is used and the battery is 
suddenly applied to the apex of the bridge, 
the whole battery pressure, except the small 
loss already referred to in the battery, is 
applied between the cable itself and the 
earth since there is at the first instant no 
counter electro-motive force in the con- 
denser to reduce the cable pressure, the 
condenser being originally in the neutral 
state with no charge, and therefore no 
counter electro-motive force. In time, 
however, the condenser acquires a charge, 
and with it a counter electro-motive force 
which increases from zero at the first in- 
stant to a value which finally prevents all 
current flowinthecable. The pressure upon 
the cable, therefore, begins at the battery 
pressure and rapidly diminishes with time 
until it has practically vanished in a frac- 
tion of a second. In either case whether 
condensers are employed or not, the maxi- 
mum pressure to which the cable itself is 
subjected is approximately equal to the 
battery voltage. The difference is that 
with condensers this pressure is momen- 
tary, while without them it is continuous. 
The phenomena with a sine wave and a 
battery wave depend entirely upon the 
manner in which the electro-motive force 
is applied. When applied suddenly as with 
a battery the condenser has not had time 
to acquire a charge or counter electro- 
motive force before the maximum press- 
ure is reached. With a sine wave begin- 
ning at zero and increasing gradually to 
a maximum, the condenser acquires a 
charge before the maximum point is at- 
tained, and therefore the apex pressure 
must exceed the cable pressure. The rule 
for obtaining equivalent voltage in the 
two methods may then be stated by the 
answer to the following question: “What 
sine wave electro-motive force steadily 
applied to the sending end of a cable, as 
measured by a properly calibrated elec- 
trostatic voltmeter inserted between the 
sending end of the cable and earth, pro- 
duces the same maximum electro-motive 
force in each wave as the maximum elec- 
tro-motive force applied to the cable by 
an earth connected battery, either directly 
as in ordinary simplex working without 
sending condensers, or to the apex of the 
bridge, and therefore through condensers, 
as in duplex working?” 
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The answer is that the virtual alternat- 
ing pressure or sine wave electrostatic 
voltmeter reading, which is 70.7 per cent 
of the full battery voltage produces the 
same maximum pressure in each alterna- 
tion or wave as the battery. For example, 
a sine wave which produces an electro- 
static voltmeter reading of 35.4 volts be- 
tween the cable and earth is equivalent to 
a battery of 50 volts whether applied to 
the cable directly or through condensers. 

The received waves through a long sub- 
marine cable are approximately sine 
waves, whether true sine waves or even 
battery reversals are employed at the 
transmitting end. With the same maxi- 
mum voltage at the transmitting end 
of the cable, however, the amplitude 
of the wave at the receiving end 
is greater when the sine wave is em- 
ployed, which means that more energy 
is transmitted by the cable. This is 
equivalent to attaining higher speed, 
since with the same speed as the battery 
transmitter the amplitude of motion and 
definition is greater; but by tightening 
the suspensions and quickening the nat- 
ural period of the recorder, the same 
definition and amplitude is obtained at 
a higher speed. 

The reason why more energy is trans- 
mitted is plain. A wave such as battery 
reversals send to the cable may be ana- 
lyzed by Fourier’s theorem into a num- 
ber of component simple sine waves, 
which consist of a fundamental wave 
and harmonics having higher  fre- 
quencies. Lord Kelvin’s theory main- 
tains that it is only the first or 
fundamental term of such a series of 
waves which pass through the entire 
length of the cable with an appreciable 
effect, and this theory is fully confirmed 
by the experiments already described. If, 
for example, the fundamental wave had 
a frequency of 5, the double amplitude of 
the recorder would be about .065 inch, 
whichis a working value. The harmonic hav- 
ing double the frequency of this, viz., 10, 
would not have any observable effect upon 
the distant recorder. It is therefore only 
the fundamental sine wave component of 
the battery wave which is useful in oper- 
ating the receiver, and it is evident that 
this fundamental wave has a maximum 
much below the maximum point of the 
battery wave. Let (1) Fig. 8 represent 
a sine wave which has the same maximum 
point as the battery wave (2). The only 
effective portion of the battery wave, as 
far as the distant receiver is concerned, 
is the fundamental term in its analysis, 
which may be represented by the sine 
wave (3), which evidently has a maxi- 
mum point considerably lower than the 
top of (1) or (2). 

The strain upon the dielectric of the 
cable is approximately the same for the 
battery wave (2) as for the sine wave (1), 
which has the same maximum value, but 
the effectiveness of the battery wave upon 
the distant receiver is only equivalent to 
the smaller sine wave (3). 

It thus appears that the many harmon- 
ies necessary to make the battery type of 
wave are entirely useless in signaling, 
and introduce an extra charge into the 
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cable which must be discharged between 
signals. 

The following experiments were made 
upon the No. 3 Atlantic cable of the Com- 
mercial Cable Company, at Waterville, 
Ireland. The object was to determine the 
effect upon the character of the signals 
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tions in the tape govern the relative dura- 
tions of earth connection to current im- 
pulse. 

The above method utilizing the regular 
sounder transmitter produces the required 
result, but it is simpler and more reliable 
to entirely dispense with the sounder 
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produced by modifying in various ways 
the simple sine wave elements. 

a. The ordinary method of battery sig- 
naling connects the cable to earth during 
the latter portion of each signal, which 
permits the discharge of the cable and 
separates the successive signals. The 
sine wave naturally separates the success- 
ive signals and tends to discharge the 
cable since the electro-motive force re- 
duces to zero for each impulse while the 
cable is connected to earth. If the cable 
is not connected to earth between letters 
and words it is difficult to distinguish 
where the letter begins and ends upon the 
record. To furnish a path for the dis- 
charge of the cable several methods were 
tried. A shunt resistance was directly 
connected from the apex to the earth, 
which furnished at all times a path for 
the discharge of the cable. This arrange- 
ment required that the generator should 
maintain the terminals of this shunt at 
the voltage desired upon the apex. This 
causes a load upon the generator in ad- 
dition to that required for signaling 
which increases more and more as the 
value of the shunt is decreased. In prac- 
tice on the Atlantic cable it was found 
that the value of the shunt required to 
produce sufficient discharge is so small 
that the power required from the genera- 
tor is out of proportion to the work of 
signaling proper. 

With the large capacity of an Atlantic 
cable it is best to have a direct earth con- 
nection without resistance. This is or- 
dinarily accomplished in the battery sys- 
tem by means of a sounder transmitter 
in conjunction with the automatic trans- 
mitter, which disconnects the battery and 
connects the cable to earth during the 
later portion of each signal. 

This may be accomplished by the 
sine wave transmitter if it is connected to 
the sounder transmitter in the following 
manner. The electromagnets of the 
sounder transmitter are operated by local 
battery power governed by the perfcrations 
in the tape which passes through the syn- 
chronous transmitter geared to the gen- 
erator. In place of the signaling battery 
the armature of the sine wave alternator 
is substituted. The size of the perfora- 


transmitter and use the sine wave trans- 
mitter alone, which accomplishes what 
the present automatic and the sounder 
transmitter together accomplish. The 
method referred to is the transmitter al- 
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Pointed wave in apex of C. I. cable, transmitting 


end. 
Record of B at receiving end. 
Sine wave in apex of C. I. cable, transmitting end. 
. Record of D at receiving end. 
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ready described employing three separate 
lines of holes in the transmitting tape. 
Thus the number of contacts is reduced 
from six to three, four of the six being 
required for the sounder transmitter. Of 
a large number of methods of accom- 
plishing this result by the use of relays, 
rectifiers, etc., the method employing 
three-hole tape which entirely dispenses 
with any form of relay, with its contin- 
uous source of errors and delays, exper- 
ience has shown to be one of the most 
simple and reliable. 

b. In order to ascertain whether there 
is any advantage in making an earth con- 
nection between successive signals of a 
single letter a ring was mounted upon the 
shaft of the generator, so that the cable 
and earth could be connected during any 
portion of a semi-cycle desired. This is 
equivalent to changing the size of the per- 
forations in the tape but affords an easier 
means of varying the earth contact. A 
series was taken, using the same transmit- 
ting slip and varying the degrees of earth 
contact from 0 to 60 degrees or one-third 
semi-cycle. These records were carefully 
compared and reported upon by the ex- 
pert operators in Canso, who were pur- 
posely not informed of the changes that 
were being made, with the result that the 
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best signals were reported when little or 
no earth was employed between successive 
signals. 

An experiment was made to determine 
whether the different letters of the cable 
alphabet are transmitted and received 
with equal facility, and, if not, which let- 
ters of the alphabet are most legible at 
the highest speed. It is understood that 
operators are now trained to read letters 
which have successive signals of the same 
polarity without detecting the individual 
signals, and, indeed, prefer such letters ; 
but the following conclusive experiment 
was devised to determine the relative value 
of the so-called cross-letters of the alpha- 
bet, such as “a,” “n,” “‘k,” “r,” ete., hav- 
ing successive signals of alternate polarity, 
in comparison with letters like “m,” “g,” 
“h,” ete., having successive signals of the 
same polarity. Two lists of English 
words were prepared, one consisting of 
cross-letters only, such as “acre,” “nearer,” 
“centre,” ‘“‘trace,” etec., and another of 
other words, such as “should,” “how,” 
“plow,” etc., and no information as to 
the object of the experiment or of the 
words being transmitted was communi- 
cated to Canso. The messages were then 
transmitted at a rate higher than they 
could be read, and the speed gradually re- 
duced until the extreme limit of legibility 
was reached. The result of these tests 
was that the cross-letters could be read at 
a considerably higher speed. This experi- 
ment was repeated several times, different 
words being employed, with the same re- 
sults. The above is an inherent defect in 
the present alphabet, an ideal alphabet be- 
ing one in which each letter has the same 
limit of legibility. 

The real test of cable apparatus is its 
efficiency for continuous work in the hands 
of average cable operators, and in the de- 
velopment of the details of the transmit- 
ter its use in actual traffic on the Atlantic 
cable for several days at a time has been 
of great value. 

One of the radical features of the trans- 
mitter shown is the employment of small 
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Fig. 8.— BATTERY WAVE AND SINE WAVE 
HAVING SAME Maximum: (3), EFFECTIVE 
COMPONENT OF BATTERY WAVE (2). 


steel brushes, making contact through the 
perforations in the tape with a platinum 
cylinder having a corrugated surface. 
The present automatic transmitters of 
the Wheatstone type make the electrical 
contacts at a point away from the trans- 
mitting tape by means of a system of 
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levers. In using the alternating current 
always interrupted at the zero point there 
is not the same objection to the use of 
brushes due to sparking which is the case 
when a direct current is suddenly broken 
at a high voltage. Any system of levers 
is impossible for very high speed teleg- 
raphy, and the elements of a transmitter 
could hardly be more simple and direct 
acting than making the contact through 
the tape with some form of brushes. It 
is evident that either form of transmitter 
may be used with the cable alternator, but 
the brush form as now perfected is pre- 
ferred. 

The sine wave transmitter removes the 
necessity of any form of battery power 
for a cable station. The same armature 
furnishes the power for hand transmis- 
sion as well as automatic, and the same 
convenience in switching from one to the 
other is maintained as at present. The 
present tendency in telegraphic engineer- 
ing is to remove all forms of primary bat- 
teries as a source of power, and the sine 
wave alternator combines this advantage 
with the most efficient form of wave for 
signaling. 
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SCIENCE BREVITIES 


Dissociation Theory of the Electric Arc— 
Professor C. D. Child applies the theory 
of ionic dissociation to the explanation of 
some of the more prominent of the phen- 
omena of the electric are, in the Physical 
Review. Professor Child explains the 
curve obtained by Mrs. Ayrton (represent- 
ing the fall of potential from carbon to 
carbon). He explains the peculiar light 
clouds which N. H. Brown found advanc- 
ing at different velocities from positive 
and negative carbonsinan alternating-cur- 
rent arc, and he verifies the drag of the 
ions upon the vapors of the are by the 
method employed by A. P. Chattock in 
case of discharge from point to plate. The 
question of the slow decay of the electro- 
motive force between the carbons of an 
are, after the current ceases to flow (cir- 
cuit broken), can be approximately an- 
swered in terms of the ionic theory. This 
electro-motive force would die away as the 
clouds of positive and negative ions near 
the carbon tips diffuse towards each other. 
The time required for this would be in the 
neighborhood of one thousandth of a sec- 
ond for an are one centimetre long, if we 
assume an ionic velocity of 3,000 centi- 
metres per second per electrostatic unit of 
potential gradient, and the value of the 
counter electro-motive force at the instant 
of breaking the circuit (which would also 
be the real counter electro-motive force of 
the are while running) could be easily 
calculated from Mrs. Ayrton’s curve. 
Thus the curvature of Mrs. Ayrton’s curve 
is the density of charge at each point; 
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and from this the potential fall from car- 
bon to carbon is easily calculated. 
Practically, Mrs. Ayrton’s curve taken 
in conjunction with the ionic theory of 
the are settles the perplexing question of 
the counter electro-motive force of the 
are. Consider the freshly dissociated ions 
along the path of the arc. The positive 
ions have to be hauled up by the im- 
pressed electro-motive force into the 
cloud of positive ions, and the negative 
ions have to be hauled down into the cloud 
of negative ions. The work so spent is 
reversible, except that energy is being con- 
tinuously dissipated at the carbons, as the 
ions in the clouds lose their charges. A 
small amount of energy is also dissipated 
because of the viscous drag of the are 
vapors upon the ions. 

Oscillatory Discharges—A paper by M. 
G. A. Hemsalech, on the influence of an 
iron core on the discharge of a condenser 
which passes round an induction coil, 
was read before the Academie des Sciences 
recently. The author, in his researches 
on the spectrum fromoscillatory discharges 
from condensers, remarked that the intro- 
duction of an iron core into a coil of 
wire through which a discharge was pass- 
ing, made considerable changes in the 
character of the spectrum. In fact, the 
oscillatory character of the spark was 
often completely changed. He refers to 
a statement by Lord Rayleigh, that when 
the oscillations of the electric current are 
sufficiently rapid the iron is not able to 
be magnetized in a simple way, and in 
consequence only the exterior surface is 
affected. In such a case, instead of iron 
augmenting the self-induction of a cir- 
cuit, it may even diminish it. The auth- 
or proceeds to describe an experiment he 
had made by passing a discharge from a 
condenser of fairly large surface round 
a coil of wire of 1,200 turns. The length 
of the bobbin was 19.6 inches, and its 
internal diameter almost two inches. In 
charging the condensers by means of a 
Wimshurst machine, a spark was obtained 
from .03 inch to .09 inch long. He then 
made the current pass through a Geissler 
tube, which showed that the discharge 
was of an oscillatory character, as he was 
not able to distinguish any signs of dis- 
tinct polarity at either electrode. If the 
iron core was introduced into the bobbin 
of wire, the oscillatory discharge dimin- 
ished and finally disappeared. The auth- 
or states that exactly similar effects were 
produced by introducing a water resist- 
ance in the circuit, and concludes that 
because the water resistance and the iron 
core acted in the same way it is not a 
self-induction effect, which alters the 
character of the discharge. It would 
seem to us, says the London Electrical 
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Engineer, that these assumptions need 
not necessarily be accurate, as a certain 
relation between capacity and the resist- 
ance, etc., of the circuit is required in 
order that the discharge can be oscillatory, 
and this balance can be upset either by 
adding more resistance or more self-in- 
duction. 

Electric Dust Figures—When e!ectricity 
is discharged from an electric machine 
upon a plate of insulating material it 
spreads itself out in curious patterns 
which can be made visible to the eye by 
sifting on the plate a powder consisting 
of a mixture of sulphur and red lead. 
This powder, invented by Villarsy in 
1878, has long been used for the produc- 
tion of so-called Lichtenberg figures. It 
is usually stated in the text books that the 
powders rub against each other, the red 
lead becoming positive, and sulphur nega- 
tive; the sulphur is, consequently, at- 
tracted to the parts where there is positive 
electrification on the disk, and settles 
down in branching yellow streaks, while 
the red lead settles down in little red 
heaps and patches where the electrifica- 
tion is negative. Herr Biirker, who has 
been investigating this subject finds that 
this statement, like many others in the 
text books, must be taken cum grano salis, 
says our British namesake. The red lead 
and sulphur do not become positively and 
negatively electrified, and there is very 
little difference in color of the figures on 
positive and negative charges. After try- 
ing a great variety of powders, Biirker 
finally discovered a mixture of the three 
powders which gave much better results 
than anything hitherto attained. The con- 
stituents of this mixture were one part 
(by volume) of carmine, three parts of 


lycopodium and five parts of flowers of 
sulphur. When the positive charge was 
dusted with this powder, it came out a 
beautiful dark red, and the negative bright 
yellow. The best method of showing the 
figures is to coat a brass plate with a thin 
layer of asphalt, connect this plate to one 
pole of a small induction coil, and spray 
the surface of asphalt by gently touching 
it with the other pole. In making the 
mixture, it is best to first mix the ear- 
mine and sulphur, rubbing them well to- 
gether, and then to add lycopodium. The 
mixture may be sifted from a linen bag 
on the plate, though any other convenient 
means may be employed. 


The Identity of Argon —In a recent issue 
of the Chemical News, Dr. T. L. Phipson 
describes some experiments which he made 
on cyanogen gas after passing over red- 
hot iron nails in a glass tube. He con- 


cludes that the resulting gaseous ~ body 
might be identical with argon, which 
would therefore be a carbide of nitrogen, 
containing half the carbon contained in 
cyanogen. 
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The Telegraphone. 

In the Danish section of the Paris Ex- 
position, which is on the lower floor of 
the Electrical Palace, is to be seen the 
novel form of phonograph invented by 
Valdemar Poulsen, a Danish engineer. 
The instrument as now constructed is 
shown in Fig. 1, and consists of a cylin- 
der around which is wound a great num- 
ber of turns of rather fine steel wire. The 
cylinder turns between two uprights, and 
between them a rod passes across at the 
top, which supports the carriage contain- 
ing a small electromagnet MM, which is 
seen in the diagram, Fig. 2; the pole 
pieces are very small and are brought 
close together so as partly to embrace the 
wire W, but without touching it. The 
magnet is imbedded in insulating mate- 
rial, shown by the dotted lines, leaving 
mly the polar ends projecting. In cir- 
cuit with the magnet is a telephone trans- 
mitter and four or five cells of battery, 


ELECTRICAL REVIEW 


ized. By this method the same wire may 
be used indefinitely. This phonograph is 
one of the interesting novelties of the 
electrical section and when in running or- 
der will doubtless attract a great deal of 
attention. The inventor has given it the 
name “Telegraphone,” owing to the fact 
that it may be used to take down a tele- 
phone message in the absence of the sub- 
scriber. As the cylinder runs at a consid- 
erable speed, the instrument here shown 
can not take a very long record, and the 
inventor has devised another form which 
is also to be shown at the exposition. It 
consists of two drums placed side by side, 
and a band of steel ribbon is wound off 
from one to the other; the ribbon serves 
to receive the record in the same way as 
the steel wire of the first instrument, the 
recording magnet being placed close to it. 
In this way a speech or message of con- 
siderable length may be recorded, this be- 
ing limited only by the length of band 
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and upon speaking into the transmitter 
the series of current pulsations thus set 
up in the electromagnet react upon the 
steel wire, giving it a permanent magnetic 
impression as it passes along between the 
poles as the cylinder is rotated. The re- 
production is made by connecting a re- 
ceiver in place of the transmitter, and 
again turning the cylinder; as the wire 
passes under the electromagnet it reacts 
in turn upon it, causing a succession of 
current impulses in the telephone receiver, 
thus reproducing the original sound. The 
carriage is guided by a knife-edge attached 
to the rear, which travels between the two 
adjacent wires. Another peculiarity of the 
apparatus is that the magnetic record may 
be effaced, if desired, and the wire made 
ready for a new impression; to accom- 
plish this, it is only necessary to send the 
current of three or four cells of battery 
through the electromagnet and pass the 
wire before it, when the magnetic impres- 
sion is entirely removed, or at least equal- 


employed. The inventor proposes to uti- 
lize the principle for distributing the same 
record to a great number of telephones at 
the same time, and will be useful where it 
is desired to transmit a speech, theatrical 
performance, ete., to the subscribers of a 
telephone exchange. The action will be 
seen by the diagram, Fig. 3, where DD, 
are two drums carrying an endless belt of 
steel ribbon. 
net, which is connected with the main 


At R is the recording mag- 
oD ol] 


telephone ; the message is impressed upon 
the steel band, which then passes under the 
series of receiving magnets T,T,,T.. 
ete., each of which is connected to a sep- 
arate telephone. At the end of the series 
is the effacing magnet E, which receives 
a continuous current ; the band then passes 
below and is ready for a fresh impression. 
-<- 

All lines of the elevated railroad sys- 
tem in Brooklyn, N. Y., will be operated 
by electricity after July 15. 





Paris Exposition Notes 











The total number of entries to the ex- 
position for May 10 was 73,565, including 
the Vincennes annex, of which at pres- 
ent the entries of workmen make up the 
principal part. The entries by ticket 
reached 35,471, those by ecard, 21,009, 
and the entries of service, 14,085. At 
this date admission has been established 
as follows: From 8 to 10 A. M., two tick- 
ets; from 10 to 6, one ticket; from 6 
to 11, the closing hour, two tickets. The 
price of tickets is 12 cents at present. 

The University of Paris has an impor- 
tant exhibit in the Palace of Letters, 
Science and Art, containing a number of 
reproductions of photographs of the moon 
and of the heavens, covering a space of 18 
metreslongbyfourmetreshigh. Thelarge 
photographs of the moon are especially 
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Fie. 3.—ConTINUOUS TELEGRAPHONE. 


fine, and are presented to the public for 
the first time. They have been taken by 
Messrs. Loewy and Puiseaux with the large 
telescope of the observatory; the photo- 
graphs are shown in small size in order 
to appreciate the fineness of detail ob- 
tained by the instrument, then a series of 
bromide enlargements is shown by which 
they are more clearly seen. 


American Association for 
Advancement of Science. 





the 


The annual meeting of the American 
Association for the Advancement of 
Science will be held in New York city, 
this year, beginning at noon, Saturday, 
June 23, at the Hotel Majestic, Seventy- 
second street and Central Park West. Ex- 
ercises will be held during the ensuing 
week in the hotel, the American Museum 
of Natural History and the Schermerhorn 
Hall of Columbia University. Sixteen 
scientific societies will send delegates and 
it is expected that the meeting will be un- 
usually well attended and very interesting. 
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ELECTRIC RAILWAYS 


At a meeting of the Palmer, Mass., and 
Monson Electric Railway Company it was 
voted to increase the capitalization of the 
company to $195,000. 

The capital stock of the Cherry Hill, 
Elkton & Chesapeake City, Delaware, 
Electric Railway Company has been sub- 
scribed by Philadelphians. 











The county commissioners have granted 
a franchise to the Marion, Ind., Transit 
Company for an electric railway from that 
city to Converse. The road must be com- 
pleted by January 1, 1902. The distance 
is 12 miles, Sweetser being the half-way 
point. 

The 


Massachusetts railroad commis- 


sioners have authorized the Lexington & 
Boston Street Railway Company to issue 
capital stock to the amount of $100,000 
in addition to its present capital stock of 
$250,000, and also to issue $250,000 first 
mortgage bonds for the purpose of fund- 
ing its floating indebtedness. 


The reorganization plan of the Duluth, 
Minn., Street Railway Company, which 
will be completed July 1, at which time 
the Duluth and Superior street car sys- 
tems will be consolidated, provides for the 
expenditure of $500,000 in improvements. 
Of that sum $350,000 will be spent on the 
Duluth system and $150,000 on the Super- 
ior system. Double truck cars are to be 
put on between Duluth and Superior. 


The Easton & Nazareth, Pa., Street 
Railroad Company has been reorganized 
and the following directors elected: How- 
ard Mutchler, T. A. H. Hay and Edward 
Fox, of this city; M. P. McGrath, of Wor- 
cester, Mass., and Edgar A. Tennis, of 
Philadelphia. The directors elected T. 
A. H. Hay, president; M. P. McGrath, 
treasurer, and W. O. Hay, secretary. The 
contract has been awarded to the Tennis 
Construction Company, of Philadelphia, 
and the work will be pushed at once. 


At the annual meeting of the stock- 
holders of the Portsmouth, Me., Kittery 
& York Electric Street Railway Company 
the following officers were elected : Direct- 
ors, E. Burton Hart, Jr., New York; 
Theodore L. Peters, New York; F. E. 
Rowell, Kittery; Horace Mitchell, Kit- 
tery; N. M. Walker, York; W. G. Mellon, 
Kittery; M. I. Masson, Brunswick. The 
board organized as follows: President, E. 
Burton Hart, Jr.; vice-president, Theo- 
dore L. Peters; treasurer and general at- 
torney, F. EK. Rowell; general manager, 
W. G. Mellon. 
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The United Railways and Electric Com- 
pany, of Baltimore, Md., has decided to 
go ahead with the work on the new central 
power house on O’Donnell’s wharf, and 
has secured a permit for the erection of 
the same. The cost of the building is 
placed at $200,000. It will adjoin the 
Pratt street power house, will be three 
stories in height, and will be 96 by 132 
feet. On the top floor will be the coal 
bins. Three new engines will be erected 
and 16 batteries of two boilers each in- 
stalled in the new building. 


The Grand Rapids, Mich., Railway 
Company has acquired and now owns and 
operates all the street railway lines of 
Grand Rapids, Mich., consisting of over 
50 miles of single electric track. Its gross 
earnings for the year ended April 30, 1900, 
were $486,161, as compared with $420,- 
382 for the previous year, and $374,691 
for the year before that. The net earn- 
ings for the year ended April 30, 1900, 
were $215,208. The company recently 
has been authorized to issue $3,500,000 
five per cent bonds, and has issued $2,- 
500,000, dating them June 1, 1900, paya- 
ble in 16 years. 


Mr. Edwin R. Case, of Jersey City, N.J., 
has been made president of the New Paltz 
& Poughkeepsie Traction Company, re- 
cently organized with a capital stock 
of $100,000 and bonds to the amount of 
$100,000. The road cost $162,000 and 
the company is one of the not many trol-- 
ley companies the bonded debt of which 
is less than the cost of the road. EH. M. 
Rand, of New York, has been made vice- 
president, and C. H. Stout, of New York, 
secretary and treasurer. The road is nine 
miles long and runs from Highland 
through a beautiful part of Ulster County 
to New Paltz. By ferry and via the 
Poughkeepsie Bridge, connections are 
made with Poughkeepsie, which lies oppo- 
site Highland. 


An electric railroad is to be built from 
Worcester, Mass., to Leominster, through 
the villages of West Boylston, Sterling 
Junction, Sterling village, and Pratts 
Junction. The Worcester & Fitchburg 
Street Railway Company is the name of 
the new corporation. The capital stock 
will be $200,000. Among the men inter- 
ested are Henry F. Harris and Charles A. 
Kabley, of Worcester; Louis Cutting and 
Edward A. Cowee, of West Boylston, and 
Representative Alexander 8S. Paton, of 
Leominster. The line will be independ- 
ent, though it is probable an arrangement 
will be made by which the cars of the 
company shall come into Worcester over 
one of the lines of the Consolidated sys- 
tem, as is done with the Webster, Marl- 
boro and Clinton lines, 


Vol. 36—No. 25 


The Electric Storage Battery Com- 
pany’s Convention. 

The annual convention of the executive 
staff of the Electric Storage Battery Com- 
pany was held at the Hotel Walton, Phil- 
adelphia, from Monday, June 4 to Thurs- 
day, June 7, inclusive, over 40 delegates 
from the various departments being pres- 
ent. 

The branch offices of the company were 
represented by Mr. Albert Taylor, W. H. 
Palmer, W. O. Knudsen, J. M. McLean 
and E. L. Reynolds, of the New York 
office; Mr. Frank H. Clark and Mr. R. B. 
Daggett, of the Chicago office; Mr. Frank 
J. Stone and Mr. Philip W. Davis, of the 
Boston office; and Mr. R. C. Hull, of the 
Baltimore office. 

Monday morning was devoted to an 
inspection of the works of the Storage 
Battery Company, at Nineteenth street 
and Allegheny avenue, by the visiting 
members, after which they were grouped 
in front of the office building while the 
accompanying photograph was taken, 
which is unique, inasmuch as it probably 
represents more storage battery knowledge 
than was ever gotten together before in 
one “bunch.” 

After having been photographed, the 
party adjourned to the spacious dining 
rooms on the fourth floor of the main 
factory building, where luncheon was 
served, and the fact discovered that 
“chloride accumulators” were not the only 
good things turned out by the Storage 
Battery Company. 

At 3 o’clock the convention was called 
to order at the Hotel Walton by Mr. Her- 
bert Lloyd, vice-president and general 
manager, in a very neat speech of wel- 
come, which was received with applause. 

The various papers which were read be- 
fore the convention during its sessions 
covered a wide range of subjects in con- 
nection with the business of the Electric 
Storage Battery Company, and were each 
followed by a discussion in regard to the 
points involved, in which the writer of the 
paper answered any questions that might 
be put to him, in detail. 

The papers were as follows: “The Sales 
Department,” by Mr. Chas. Blizard ; “Pre- 
liminary Engineering,” by Mr. J. Lester 
Woodbridge; “Results Obtained from In- 
stallations,’ by Mr. Hugh Lesley; “The 
Relation of the Construction Department 
to the Sales Department,” by Mr. Jos. 
Appleton ; “Some Details of Construction 
Department Methods,” by Mr. R. H. 
Klauder; “Characteristics of Standard 
Cells,” by Mr. Bruce Ford; “The Use of 
Boosters,” by Mr. J. B. Entz; “The Law 
of Contracts,” by Mr. Aug. B. Stoughton ; 
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“Street Railway Business in New Eng- 
land,” by Mr. Frank J. Stone; “The Ap- 
plication of Chloride Accumulators in 
Isolated Plants,’ by Mr. Albert Taylor; 
“The Operation of Batteries in Connec- 
tion with Long-Distance, High-Speed, 
Railway Service,” by Mr. R. C. Hull. 

The social features of the convention 
were not neglected, and consisted of a 
planked shad dinner at Washington Park, 
on Monday evening, at which there were 
over 40 guests. This was followed by a 
dinner of 26 covers, at the Germantown 
Cricket Club, Manheim, on Tuesday even- 
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gathered the impression that Philadel- 
phia was a “slow town.” 

The esprit du corps of the employees 
of the Electric Storage Battery Company 
probably more than any other thing, ac- 
counts for the magnificent results that 
have been produced by them in the past, 





Government Telegraph Lines Sold. 

The Government Weather Department 
has recently sold its telegraph lines run- 
ning from Wood’s Hole, Mass., to Vine- 
yard Haven, Cottage City, Gay Head, 
Edgartown and other points along the 
coast. The Western Union and Postal 
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AUTOMOBILES 


The advent of the electromobile has 
created quite a demand for instruments 
of precision. The manufacturers of these 
instruments have special designs for the 
purpose, and are finding it a very advan- 
tageous field to cultivate. The usual scale 
is 0-125 volts to the left, and 100-0-100 
amperes to the right. 











M. Krieger at present holds the record 
of electric automobiles, having covered a 





OFFICERS AND STAFF OF THE ELECTRIC STORAGE BATTERY COMPANY. 


ing, at which an elaborate menu was dis- 
cussed to the enlivening strains of music, 
and interspersed with song and story. 
On Wednesday the delegates were given 
a reception by Mr. Herbert Lloyd, at his 
residence, High street, Germantown, and 
on Thursday evening the proceedings pleas- 
antly terminated by an informal dinner at 
the Hotel Walton. The visiting gentle- 
men, especially the New York contingent, 
are now beginning to wonder in a dazed 
sort of way, where on earth they ever 


Telegraph Companies made proposals for 
the purchase of the plant but the highest 
bidder was Mr. Geo. C. Maynard, of Wash- 
ington, D. C., and the lines are now being 
operated by him. 


—— ----- 


It is proposed to form a national asso- 
ciation of automobilists somewhat along 
the lines of the League of American 
Wheelmen, which has been, and still is, a 
highly successful organization. Mr. De- 
witt C. Morrell, of 120 Broadway, New 
York city, is organizing the movement. 


route of 152 kilometres at 16 kilometres 
per hour, without recharging the batteries. 
In all probability the record will be con- 
tested in the near future by Messrs. Bou- 
quet and Garcin, who have lately made a 
trial trip with an automobile of their man- 
ufacture, from Paris to Evreux, says the 
Scientific American. It appears that they 
have covered the distance, forward and 
back, in 11 hours, 15 minutes, which 
makes a speed of a little over 16 kilo- 
metres per hour. There is no doubt that 
an official contest will be made shortly over 
the route Paris-Dijon, which has been 
generally selected. for this purpose. 
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THE NORTHWESTERN ELECTRICAL 
ASSOCIATION CONVENTION. 


FINAL ARRANGEMENTS FOR THE SUMMER 
MEETING. 


The complete programme for the Sum- 
mer convention of the Northwestern Elec- 
trical Association, to be held at “Chain 
of Lakes,” Waupaca, Wis., on June 26, 
27 and 28, was published in the ELEc- 
TRICAL Review for June 6. In addition 
to the papers already on the programme, 
Mr. H. H. Wait, of Illinois, will read one 
on “Street Lighting.” 

The railroad arrangements have all been 
completed and the passenger associations 
have granted a rate of one and one-third 
fare for the round trip from all points in 
the West. A special train with café and 
parlor cars will leave Chicago at 6.15 P. M., 
on Monday, June 25. This will be the 
official train and seats may be secured on 
application to Mr. James Wolff, 320 Dear- 
born street, Chicago, Ill. Numerous en- 
tertainments have been arranged and the 
meeting promises to be a thorough success. 
All information can be obtained from Mr. 
Thomas R. Mercein, secretary, 85 Michi- 
gan street, Milwaukee, Wis. 

PRES ENE ele 
Wall Street and the Electrical Stock 
llarket. 


The general course of the stock market 
for the past week has been downward. 
Various authorities assign various reasons 
for this, but it appears to be the general 
opinion that a period of liquidation has set 
in. Evidences are common of a general 
trade reaction, this being particularly true 
in the iron trade which is regarded as a 
reliable barometer of industrial conditions 
at large throughout the country. The 
condition of affairs abroad continues to 
exert its influence upon our markets, while 
the approaching presidential campaign is 
producing its usual effect. 

On the New York Stock Exchange, 
General Electric closed the week at 13114 
bid and 133 asked, a gain of 1 point for 
the week. Metropolitan Street Railway, 
of New York, closed at 1521% asked and 
153 bid, a loss of 134 points for the week. 
Third Avenue Railroad, of New York, 
closed at 108 bid and 10814 asked, show- 
ing a decline of 3144 points for the week. 
Brooklyn Rapid Transit closed at 6714 
bid and 675% asked, a loss of 34 point for 
the week. Manhattan Railway, of New 
York, closed at 8734 asked.and 881, bid, 
a loss of % point for the week. 

On the Boston exchange, American 
Bell closed at 302 bid and 305 asked, show- 
ing a gain of 2 points in the bid price for 
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the week. not 
quoted. 

On the Philadelphia exchange, Electric 
Storage Battery stock closed at 75 bid 
and no asked price. Union Traction 
closed at 381% bid and 385% asked, show- 
ing a decline of 4 point in the asked 
price for the week. Electric Company of 
America closed at 914 bid and 914 asked, 
a loss of 34 voint for the week. 

On the curb, or outside market in New 
York, Electric Vehicle closed at 22 bid 
and 29 asked, a loss of 3 points for the 
week. Electric Boat closed at 14 bid and 
16 asked, a loss of 4 points for the week. 

Wall street, June 16. 

Sais rac 

The New York Electrical Society. 

The 207th meeting of the New York 
Electrical Society, which was also its an- 
nual meeting for the election of officers 
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and others, leading up to the gradual 
betterment of various mechanical inter- 
rupters including the well known rotary 
types in use to-day. He then traced the 
development of liquid interrupters, be- 
ginning with the work of Sir Humphrey 
Davy and Gaston Planté, and later that 
of Wehnelt. The lecturer also described 
his own important improvements in these 
apparatus and the type of liquid inter- 
rupter which he had invented. ‘He 
showed a great number of interesting and 
brilliant experiments, among them one 
which attracted much attention. This 
was the suppression of a flaming spark in 
a rotary interrupter by a piece of asbestos 
so arranged that there was no place for 
the spark to form. Mr. Caldwell also de- 
scribed the new forms of mercury inter- 
rupters, which are illustrated in a paper 
by him on another page in this number of 
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and presentation of reports of the secre- 
tary and treasurer, was held at the College 
of the City of New York, on Thursday 
evening, June 14. 

The secretary’s and treasurer’s reports 
were both of very pleasing character, the 
latter showing that for the first time in 
some years a surplus existed in the treas- 
ury, all the society’s debts having been 
paid to date. The nominations of the 
council were elected unanimously as fol- 
lows: President, T. C. Martin; vice-pres- 
idents, Arthur Williams, F. V. Henshaw, 
Stephen L. Coles, William C. Burton, C. 
O. Baker, Jr., and S. L. Nicholson ; secre- 
tary, George H. Guy; treasurer, Henry 
A. Sinclair. 

Of the vice-presidents, the first three 
have already served one year and accord- 
ing to the custom of the society are re- 
elected for another year. 

Following. the election, an interesting 
paper was read by Mr. EF. W. Caldwell on 
“Interrupters for Induction Coils.” Mr. 
Caldwell gave a rapid history of the devel- 
opment of induction coil interrupters re- 
ferring first to the classical experiments 
of Joseph Henry, and then to the work of 
Ruhmkorff, Warren De La Rue, Foucault 


the ELectricat Review. The discussion 
was participated in by Messrs. W. J. Ham- 
mer, C. O. Mailloux, W. W. Ker, Dr. 
Charles A. Doremus, F. V. Henshaw, 
Gano S. Dunn and others. Mr. Mailloux 
told of the early days of the society and 
spoke of the fact that the term “imped- 
ance” was first used at one of its meet- 
ings. Mr. Dunn related an interesting 
story of some unexpected experiments 
with liquid interrupters on an enormous 
scale. Dr. Doremus, referring to Mr. 
Caldwell’s remarks about Professor Hen- 
ry’s experiments, produced from the safe 
in the college laboratory one of the coils 
with which Henry had worked at Wash- 
ington—a relic which the College of the 
City of New York treasures with the ut- 
most care. 

At the conclusion of the meeting, on 
motion of Mr. H. B. Coho, the society 
passed a vote of thanks to the retiring 
president, Mr. G. 8S. Dunn. 

; —- 2. _ 

A report comes from Cleveland to the 
effect that the Board of Public Works has 
announced the retirement of the mule as 
the motive power on the canals of Ohio. 
The boats on all Ohio canals in time will 
be propelled by electricity. The canals 
between Dayton and Toledo are to be 
equipped within the next four years. 








June 20, 19v0 


AFTERMATH OF THE CLEVELAND 
TELEPHONE CONVENTION. 


Mr. Allen S. Pearl was present in the 
interest of the Central Electric Company, 
Chicago. 

Mr. T. E. Hughes, Philadelphia mana- 
ger for the Standard Underground Cable 
Company, of Pittsburgh, was called upon 
to respond to the toast “Why are we here ?” 
at the banquet on Thursday night. Mr. 
Hughes, besides giving the delegates con- 
siderable practical advice of value, made 
some bright remarks which were appre- 
ciated by all present. 


The advisory board of the Independent 
Telephone Association of the United 
States of America will hold a meeting in 
April or May, 1901, to decide upon the 
place for holding the next convention. It 
was thought at the Cleveland meeting 
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ing, much amusement was created among 
the 300 delegates and visitors present by 
the following dialogue between two 
comedians on the stage: 

“Bill, I want to ask you a riddle.” 

“What’s a riddle, Tom?” 

“Why, don’t you know what a riddle 
is ?” 

“No, is it something to eat?” 

“Of course not. A riddle is a telephone 
convention.” 


As already mentioned in the E.ec- 
TRICAL REVIEW, the equipment of the 
Cuyahoga Telephone Company’s new ex- 
change is unusually complete and up to 
date in every respect. In the oper- 
ators’ retiring room is a trained nurse, 
and any slight illness of any employee is 
treated on the spot in the company’s lit- 
tle private hospital. Mr. Maxime Reber, 
the telephone engineer who designed the 











A Part Or Tuk EXHIBIT OF THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
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that New York might be the next city to 
be favored, but Pittsburgh and other 
points have also been mentioned. 


Pleasing statements of the handsome 
treatment afforded the telephone delegates 
to the Independent Telephone Associa- 
tion, of Wisconsin, at Madison, June 6 
and %, by the Standard Telephone and 
Electric Company were to be heard at 
Cleveland. The delegates were the guests 
of the Standard Company at the leading 
hotel in Madison, and in various pleasant 
ways were entertained by the company and 
its officers. 


During the boat ride on the lake, Thurs- 
day afternoon, the executive committee 
held a meeting and elected the following 
advisory board for the ensuing year: 
James M. Thomas, Chillicothe, Ohio; S 
P. Sheerin, Indianapolis, Ind.; Hugh 
Dougherty, Bluffton, Ind.; H. D. Critch- 
field, Mt. Vernon, Ohio; E. B. Fisher, 
Grand Rapids, Mich.; H. C. Young, Co- 
lumbia, Pa.; W. B. Seaton, Ashland, Ky. ; 
W. H. Durin, Cedar Rapids, Iowa; Geo. 
W. Beers, New York city. 


During the theatrical entertainment at 
Haltnorth’s Gardens, on Wednesday even- 





Cuyahoga plant, received many compli- 
ments for his excellent work, all of which 
were thoroughly deserved. 


An interesting and novel exhibition 
was enjoyed by the 300 visitors and dele- 
gates when they landed at the foot of St. 
Clair street from the boat ride on Thurs- 
day afternoon. General C. H. Barney, 
assistant manager of the Monarch Fire 
Appliance Company, of New York city, 
had prepared a grand conflagration to ex- 
hibit the merits of “Kilfyre” as a fire ex- 
tinguisher. Three wooden structures, 
twelve feet high, six feet wide and four 
feet deep, made of pine wood, had been 
prepared, and these were saturated with a 
mixture of pitch and turpentine. The in- 
terior of each structure was stacked with 
rough wood and scantlings and shavings 
soaked with kerosene. As soon as the 
crowd came opposite the vacant lot in 
which the exhibition was to be given a 
match was applied to one of the structures 
and in a second, after five gallons of kero- 
sene oil were thrown upon it, a great fire 
was going. When the fire had been al- 
lowed to burn about three minutes, about 
half the contents of one “Kilfyre” ex- 
tinguisher tube was thrown on the base 
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of the flames, which immediately began to 
subside and in ten seconds were entirely 
extinct. The two other structures were 
set afire and extinguished in the same 
manner. Just as the last fire was put out, 
a clanging of gongs was heard and a fire 
patrol wagon followed by a steam fire 
engine, a hook and ladder truck and an 
assistant chief of the fire department in 
his wagon, dashed down the hill toward 
the blaze. Some excitable person had 
turned in a fire alarm. The firemen were 
all presented with advertising matter de- 
scriptive of “Kilfyre’which made some of 
them present a weary appearance. 


One of the most artistic as well as ex- 
pensive exhibits at the convention was 
that of the Kellogg Switchboard and Sup- 
ply Company, of Chicago, the actual value 
of the apparatus on display being not far 
from $20,000. This company might have 
been satisfied with the magnificent exhibit 
in the shape of a 6,000-line multiple 
switchboard exchange it had installed for 
the Cuyahoga Telephone Company, of 
Cleveland, in the same building, but in 
addition to this it had an elaborate dis- 
play of switchboards and telephone instru- 
ments in Rooms 204 and 205 of the Elec- 
tric Building. The main feature of the 
exhibit was the nineteenth section of the 
large switchboard now being installed by 
the Kellogg Company at Baltimore, Md. 
Another portion of the Baltimore ex- 
change was present in the shape of 2 
large Italian marble power switchboard, 
complete with ammeters, voltmeters, cir- 
cuit breakers and all switches necessary 
for the handling of all the heavy currents 
oftheexchange. Besides these, two sections 
of “universal” switchboard were shown, 
one adapted to common battery work and 
the other for magneto signal and local 
battery talking. These boards were so 
constructed that as the exchange grows 
they may be changed into multiple boards 
without in any way changing the appara- 
tus already installed. It is claimed that 
this feature is present in no other switch- 
board in the market. One of the small 
desk switchboards was shown in complete 
operation, many of the exhibit instru- 
ments being connected to it, so that part- 
ies could get an excellent idea of its oper- 
ation. An operator from the Cuyahoga 
exchange deftly made all connection as 
called for from the instruments. The 
line of telephone instruments artistically 
arranged on the walls of the two rooms 
included all kinds of woodwork. Among 
these were splendidly finished bridging 
and series instruments for party lines or 
regular exchange work, common battery 
instruments which appeared to be the very 
embodiment of simplicity, and four-but- 
ton instruments adapted to work on the 
Kellogg divided exchange multiple switch- 
board, of which that of the Cuyahoga 
Telephone Company is the latest type. 
The company was represented by Mr. Milo 
G. Kellogg, its president; F. W. Dun- 
bar, F. J. Dommerque and Kempster B. 
Miller, its engineers; George R. Burlin- 
game, of the installation department; 
A. W. Taylor, of the experimental de- 
partment, and others. 
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INDEPENDENT TELEPHONE IN- 
VESTMENTS.* 


BY HON. HUGH DOUGHERTY. 


Conclusions should not be drawn from an 
inspection of figures indicating profit for 
the present month or year, produced by sub- 
tracting operating expense from gross re- 
ceipts, alone. 

In order to answer the very natural in- 
quiry. by the investor, and one-sure to be 
propounded, viz., “What assurance of perma- 
nent profit at a rate not less than that indi- 
cated by your figures can you offer?” sev- 
eral things in the way of conditions, along 
with the figures, must be considered. 

First: The necessity of the telephone serv- 
ice to the business world. 

Second. The rate charged for exchange and 
toll-line service. 


Third. The character of construction and 
equipment. 

Fourth. The profit and benefit to the user 
of the telephone, securing continued and in- 
creasing patronage. 

It -would seem that the knowledge that 
the members of this association have of the 
increase of business for five years past, of 
the independent telephone throughout the 
United States would be sufficient answer to 
the first proposition, viz., that it is a neces- 
sity to the business world and can not now 
be dispensed with any more than the tele- 
graph or mail service. 

All fair-minded men will admit that the 
telephone completes the triune of business 
necessities, viz., the mail, the telegraph and 
the telephone; the three great means of 
transmission of thought; the three giants 
that have annihilated distance. 

There was a time when the mail service 
was not appreciated as a necessity because 
of a lack of knowledge of its usefulness; 
then messages were sent by carriers. Al- 
though we now have the telegraph and 
the telephone, through which we commit our 
thoughts to the care and confidence of 
others, yet by means of the mail we may 
write our letter in secret, seal it up and 
post it, assured that no one may know its 
contents except the one who receives it. 

This is of vital importance to the future 
of the race, for if love-making were to 
cease by means of the mail, many a fellow, 
being too poor to pay the railroad fare to 
visit his best girl, would be shut out, as he 
would not dare to trust his love secrets to 
the average telegraph or telephone operator. 
This important feature of the mail service, 
together with the low rate of postage, in- 
sures its continuation. 

The telegraph is a necessity also for quick 
transmission of such business when a record 
is necessary which may be used in the courts 
and for the regulation and control of the 
movement of railroad trains. 

This insures the future use of the tele- 
graph; while the telephone, the last, but not 
least, in the great triple alliance of con- 
tributors to the benefit, comfort and pleas- 
ure of the civilized world, takes the place, 
to a great extent, of both the other two, and, 
at the same time, affording many advantages 
possessed by neither the mail or telegraph; 
this is especially true in the usefulness it 
has developed in aiding the transaction of 
business over the world’s counter where the 
volume of business to be handled is great, 
and prompt dispatch is important. 

This should satisfy investors of the neces- 
sity and of the permanency of the telephone, 
and while there may be many inventions, such 
as wireless telephony, wireless telegraphy, the 
telegraphone, speaking tubes or some scheme 
of electrical signals, none of these can in- 
terfere with or disturb the usefulness of the 
telephone. 

But on the contrary, 50 years hence, as it 


* Read before the Independent Telephone Convention, 
Cleveland, June 13, 1900. 
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has been in the past with the telegraph and 
mail service, the sphere of the telephone 
will be widened to an extent not dreamed of 
to-day and all those who invest their money 
will be perfectly safe so far as permanency, 
stability and satisfactory profits are con- 
cerned. 

In reference to the second proposition, 
the rate to be charged for telephone service 
should be such as the public can afford to 
pay in the locality where the investment is 
made. 

This is only second in importance to the 
necessity of the independent telephone when 
considered by the investor. No arbitrary 
rate can be named for all conditions. 

In this respect it is different from many 
other lines of business. The small coun- 
try town of one thousand or two thousand 
inhabitants has many subscribers whose 
net profit in their business for each year is 
but little above the expense of living, and 
who are compelled to economize on all ex- 
penditures; they must therefore have a low 
rate. 

Besides, the telephone is not as great a 
necessity to the smaller business as it is to 
the business man in the larger town or city, 
and yet telephone service within, to and 
from the village or small town is necessary 
to the system in order to make the invest- 
ment a good one from the standpoint cover- 
ing the general system of the country. 

In this particular, our competitor, the Bell 
corporation, overlooked an important fact, un- 
til they were educated toit by the success of 
the indepenaent people. The exchanges in small 
towns must and will be managed by local 
people who can give them sufticient atten- 
tion, after having time enough to manage 
other lines of business, therefore, the ex- 
pense is much less in proportion than in 
the larger cities, since it is universally 
agreed by all those who have had experience 
in the construction and operation of tele- 
phone exchanges, that the expense per phone 
is much greater in the larger exchanges than 
the smaller ones. 


This same thing holds good as to the man- . 


agement and operating expenses; so that 
the wise investor in telephone properties 
will see to it chat the villages and small 
towns are connected up and are made a part 
of the system he invests in, which will add 
permanency and usefulness to the business, 
and that the rates are such that the ability 
of the people to pay will warrant their con- 
tinued patronage. 

Third. The greatest mistakes in the inde- 
pendent telephone field up to this time have 
been in the character of the construction 
and equipment. At the beginning of the 
movement so many of the appliances of 
electricity in the telephonic art were cov- 
ered by patents that the independent mani- 
facturers found themselves handicapped and 
were compelled to use devices that were 
crude in their nature and slow in operation. 
All of the important patents have expired 
and it is now possible to have equipment as 
good and even vastly superior to that in use 
by the Bell company and its licensees in 
most of their exchanges. 

The manufacturers of independent tel- 
ephone apparatus have been fully alive to 
the fact that, to succeed, the independent 
companies must equal and excel the serv- 
ice given by the old companies. 

They have been alert and watchful and 
have put within reach of the investor the 
highest type of apparatus known to the tele- 
phone world at moderate cost. First cost 
should not be considered, however, by the 
investor even in exchanges of the smallest 
capacity, so much as high efficiency and 
economical operation. 

It is equally important that plans for tele- 
phone plants, either for exchanges or toll- 
line purpose, should be made at least double 
the maximum capacity thought at the time 
to be necessary. 

It has been the universal experience that 
the business has overreached the rosiest es- 
timates of the most optimistic director; and 
I doubt whether there is a single indepen- 
dent company in the country three years old 
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that has not been compelled to enlarge its 
office equipment, or rebuild its leads, at 
least once. The investor should see to it 
that the promoters build large and build well 
at the start if he wishes to keep the actual 
cost of his plant at the minimum figure and 


-be attractive to capital. 


Restating the fourth proposition as a 
question: “Is the profit and benefit to the 
user of the telephone great enough to insure 
his continued patronage?” the answer comes 
from the three thousand exchanges repre- 
senting their one million subscribers and 
millions of toll-line patrons who are loyal to 
the independent system. 

One of the most important things for the 
person, firm or corporation who has wares 
for sale is to know that the purchaser will 
be benefited when he exchanges his money 
for the goods. When this is true, the arti- 
cle itself is the salesman and then the only 
question to consider is the production of the 
goods at a profit, and how to meet the de- 
mand for them. y 

It is admitted by all to whom I have 
talked, and who have had experience, that 
the demand for the independent telephone 
is greater than the capacity of the manufac- 
tories for its production; and the eagerness 
with which the new subscriber insists upon 
his phone being placed demonstrates the ab- 
solute necessity of telephone service to the 
business man and citizen, and discloses the 
cause of the marvelous growth of the inde- 
pendent system to such magnitude as to 
astound managers and investors at the un- 
paralleled patronage reached and realized i 
so short a time. 

All this could not have occurred unless 
the use of the telephone were a source of 
profit and benefit to the subscriber, so, by 
the light of recent experience, the investor 
can be at ease as to the future demand for 
the phone. 

Investors who have never studied the 
general situation of the telephone business 
will be interested in the statements of the 
Central Union Telephone Company, which 
is the basis upon which they ask moneyed 
men to invest in their five per cent bonds: 

That they had increased in the number of 
exchanges from the year 1895 to the year 
1899 from 133 to 193, in toll stations from 
955 to 2,090, in miles of wire in toll lines 
from 15,088 to 43,935, in miles of poles in 
toll lines from 4,840 to 11,168, the number of 
subscribers from 32,007 to 59,810, and the 
net earnings from $305,767.59 to $527,220.81. 

While they have increased in the number 
of subscribers for the four years past about 
90 per cent, their increase in net earnings is 
only 72 per cent. 

In addition to this showing they urge as 
an inducement to the investors in their 
bonds “that these statistics cover several 
periods of nnancial depression” and that they 
are particularly interesting, demonstrating, 
as they do, how absolutely essential the 
telephone has become to the development of 
business and social interests. 

In nearly two decades there has been an 
unbroken record of yearly increase in net 
instrument output, proving conclusively, it 
would appear, that under the necessity of 
most rigorous retrenchment in other chan- 
nels during a portion of these periods the 
telephone has been retained by the general 
public as an economizer of time, labor and 
money. 

I am not here to dispute any statements 
made by the Central Union Telephone Com- 
pany, but is very interesting to the inde- 
pendent telephone people to notice this fact, 
that in the statistics shown by the Bell peo- 
ple’s output of instruments, that their 
growth up to 1894, when the independent 
system commenced to educate them, the Bell 
Company had been exceedingly slow, that 
14 years prior to 1894 they had put out less 
than 600,000 phones under rental to licen- 
sees, while during the five years following 
that they increased to nearly double that 
amount. This was because the independent 
people entered the field and forced them, as 
competitors, to operate in the smaller towns 

(Concluded on page 658.) 
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Independent Telephone Toll Lines and 
Exchanges in the State of Ohio. 
Striking and concrete evidence of the 

wonderful growth of independent tele- 

phony in the United States during the 
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in the course of construction, existing in- 
dependent toll lines and lines now build- 
ing. The map is almost self-explanatory, 
but the following facts doubtless will be 
fount of interest: 
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shown by the broken lines joining the 
various towns. The United States Tele- 
phone Company was organized in 1898 to 
furnish long-distance connection between 
independent telephone exchanges through- 
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Mar SHowinea INDEPENDENT TELEPHONE EXCHANGES AND INDEPENDENT TELEPHONE TOLL LINES IN THE STATE OF OHIO. 


past few years is shown in the map pub- 
lished herewith. This depicts accurately 
the existing independent telephone ex- 
changes, independent telephone exchanges 


The solid lines on the map indicate the 
long-distance circuits owned by the United 
States Telephone Company, of Cleveland, 
Ohio, and other connecting circuits are 


out the state of Ohio. Construction work 
has been prosecuted vigorously since 
April 1, 1899, and to-day the company is 
giving satisfactory service between the 
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various points in Ohio shown on the map 
as well as in the adjoining states. The 
company’s long-distance lines are all full 
metallic circuits of No. 10 or No. 12 bare 
copper wire. 

Ninety-nine-year contracts have been 
made with the various independent ex- 
changes throughout the state and the posi- 
tion of,the independent exchanges in all the 
villagesand townsaswell ascities through- 
out the state, with a very few exceptions, 
is unusually strong. The business is 
growing so rapidly that the United States 
Telephone Company has found it neces- 
sary to construct a large number of new 
lines, which work is now being done. 

In general, the main trunk lines con- 
sist of 30-foot cedar poles, with seven- 
inch tops, set 30 to the mile, and framed 
for three 10-pin cross-arms. In all cases 
each pole is provided with one 10-foot, 
10-pin arm. The lines are guyed, the 
cross-arms braced, and everything has 
been done to make the lines of the most 
modern high-class construction. 

Previous to the formation of this com- 
pany no independent telephone concern 
had ever undertaken the long-distance 
business on so large a scale. The United 
States Telephone Company seems to have 
demonstrated beyond any doubt that the 
independent telephone field is entirely 
capable of furnishing high-class long- 
distance service. The officers of the com- 
pany are as follows: H. A. Everett, pres- 
ident ; E. W. Moore, vice-president ; James 
B. Hoge, secretary ; John Sherwin, treas- 


urer; H. D. Critchfield, counsel, and 
Maxime Reber, consulting engineer. 


=: 





TELEPHONE LINE CONSTRUCTION.* 
BY JAMES E. STEWART. 


Both as an engineer and practical tele- 
phone construction man, I beg to ad- 
dress you, confining myself to a line of 
thought directly in touch with the spirit 
of this meeting, viz., the interchange of 
opinions, based upon our knowledge of 
what we have gained by personal exper- 
ience and a reasoning from what we know 
—the purpose of this short address is sim- 
ply to convey a few remarks which, I hope, 
may prove a benefit to the service. As | 
said a moment ago, we learn by experience, 
but we can only reason from what we know. 
Now, I have had quite an experience, but 
like many of you here present to-day,do not 
know what I do know until somebody ques- 
tions me. 

To make this subject comprehensive, I 
take it for granted that the gentlemen 








* A paper read at the Independent Telephone Associa- 


tion’s Convention. Cleveland, Ohio, June 13, 1910. 
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here present would like something in re- 
gard to overhead construction, and also 
underground construction. As a preface 
I do not know anything that appeals more 
forcibly to me than the following intro- 
ductory remarks by our good telephone 
friend, Mr. William J. Hopkins: 

“The first lines connecting cities were 
constructed on the same plan as the tele- 
graph lines, i.e., they were of iron wire and 
were of ground circuits. Less attention, too, 
was paid to the material and method of 
construction than there should have been. 
The spans were long, the poles usually not 
high enough (yet, let me say here, that the 
present methods of construction have re- 
turned to the old-time method of the shorter 
pole, as being the stronger and better form 
of construction, thus proving the force of 
argument that experience is the wisest 
teacher), not strong enough, many poorly 
set, and with defective guying. Clearly, 
with such lines as these, it would be impos- 
sible to talk to any great distance, except in 
the most favorable weather, and under the 
best conditions of apparatus. When, there- 
fore, the first long-distance line, a portion 
of the present line between Boston and New 
York, was projected, it was recognized that 
only the best that could be built would be 
satisfactory. The results have more than 
justified the large expenditure, and com- 
paring the Boston and New York line with a 
city exchange line, each with its apparatus, 
the former is under all conditions far su- 
perior.” 

Predicting from such a stand-point, I 
feel constrained to say that the present 
lines, commonly known as long-distance, 
erected by the American Telephone and 
Telegraph Company, are of the best con- 
struction, and of the highest standard 
known in the art of telephony to-day, and 
the young engineer can make no mistake 
in following in their footsteps. They have 
spent millions of dollars and years of 
time in experimenting, theoretically and 
practically, and have demonstrated that 
their present system is, beyond all doubt, 
the best known to-day. 

I do not agree with our friend, Mr. 
Hopkins, when he says that the most 
economical and best line built and oper- 
ated to-day is a line of 50-foot poles, 
carrying 50 wires. ‘To my mind, the best 
line to-day is 35 to 40-foot poles, with an 
eight-inch top, and measuring not less 
than 42 to 43 inches in circumference at 
six feet from the butt, carrying 4 to 10 
pin cross arms. 

The poles should be of second-growth 
chestnut, or, if chestnut is impossible, 
white cedar, and butt cut. They should 
be alive when cut and free from large 
knots, and reasonably straight, carefully 
shaved and the roof painted with two 
good coats of lead; the gains should also 
be painted. The pole should be cut in 
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the Winter time when the sap is down, 
for with the sap in it, dry rot is sure to 
take place, and the pole although looking 
strong and fair will have lost its strength. 
If the precaution of seasoning is taken 
there would be no danger of the pole 
rotting at the heart. 

Not less than 40 poles to the mile should 
be used on straight lines, and 45 to 50 
where curves are necessary to conform 
with the bends or crooks in the road, 
planting the poles on these curves in the 
same manner as a railroad would run 
its track, avoiding all angles possible, but 
where it is necessary to turn an angle a 
double arm should be used in every case, 
and also double arms at all railroad cross- 
ings. 

Great judgment should be exercised in 
the setting of the poles and using the side 
and head guys. Thirty-five to forty-foot 
poles should be set in the ground at not 
less than five and one-half feet, and for 
every additional five feet in length, six 
inches should be added to the depth of the 
hole. 

On straight-away line, with a uniform 
height of pole, care should be taken that 
the top of the line is perfectly level. At 
all acute angles the pole should be side- 


guyed with a five-eighth-inch, seven-strand, 
guy wire, and anchored to a stub or dead- 
man, placed at least six feet in the 
ground, and not to a tree under any cir- 
cumstances. A tree guy is liable to sway 
with the wind, and pull the pole out of 
line, thus weakening it at the base. Head 
guys should be placed on at least three 


.poles before turning a corner; these guys 


should be placed just below the top cross 
arm, to run from 10 to 12 feet above the 
ground on the adjoining pole. Side guys 
should be placed just beneath the second 
arm from the top and run to the stub or 
anchor. 

The cross arm should be a 10-pin arm, 
three and one-quarter by four and one- 
quarter inches, 10 feet long, bolted 
through the pole with a five-eighth-inch 
bolt, with washers, braced with a one and 
one-quarter by one-quarter by 28-inch, 
long galvanized iron brace, bolted through 
the cross arm with a three-eighth-inch 
carriage bolt and a seven and one-half- 
inch to eight-inch lag into the pole. The 
cross arm should be of the best heart, long- 
leaf yellow pine, or Oregon fir, free from 
sap or loose or large knots, and should be 
bored for one and one-quarter inch pins, 
the pole pins being eight inches from the 
centre of the arm. All other pins should 
be 12 inches apart, leaving the end pin 
four inches from the end of the arm. 
The cross arm should be furnished with 
the best old-growth locust pins, one and 
one-quarter by nine inches long. 

Copper wire should be used everywhere, 
more especially for long-distance lines. 
Experience has taught us that a No. 10 
Brown & Sharpe hard drawn copper wire 
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is the best for long-distance lines, while 
from No. 14 to No. 18 will answer forthe 
subseriber’s wire, using a No. 14 twisted 
pair rubber-covered and braided, through 
trees, ete., to the subscriber’s place. It 
is taken for granted that all here present 
understand that the day for grounded 
cireuits is passed and gone, so it is not 
necessary for me to suggest that all cir- 
cuits should be metallic. All wires should 
be drawn up taut, using proper judgment 
as to the temperature when the line is 
built, having a due appreciation of the 
effects of contraction and expansion upon 
the metal. 

Leaving any further discussion bear- 
ing on overhead construction, we natur- 
ally merge into a consideration of under- 
ground work. Under the laws and ordi- 
nances of nearly all of our larger cities 
the tendency is to underground system. 

The difficulties to be met with in this 
work are much greater than those of over- 
head lines, owing to the numerous obstruc- 
tions we meet with, such as sewers, water, 
vas, electric light, telegraph and other 
underground struetures. It is necessary 
that one should study the plans of these 
structures in each city before laying out 
his system, and this information can only 
he obtained through the procurement of 
detailed plans of existing structures; this 
information being obtained, it is the duty 
of the engineer to begin by formulating 
i comprehensive, practical telephone lay- 
out, starting with the business portion of 
the city or congested districts, and mark- 
ing upon his plan in each block or square 
of the city, the number of prospective 
subscribers, thence starting in his ex- 
change, figuring upon the conduits neces- 
sary to carry cables sufficient to supply 
the present demand, and, at the same 
time, bearing in mind the possibilities of 
increase of business, and the necessity of 
providing for such increase. 

In almost all cases the engineer or the 
pioneer in years gone by who laid outa 
system for a telephone plant, fell into 
ihe grievous error of not placing sufficient 
ducts in his conduit to provide for the 
future. This is the most difficult point 
in all construction, either overhead or 
underground, for the engineer to solve. 
Any practical man will know that there 
comes a time when you reach the limit of 
capacity on a pole line, and such a limit 
is naturally reached in underground con- 
struction also, if provision is not made for 
future increase. While a pole-line may be 
relieved by constructing an entire new line 
parallel to it, or by the erection of aerial 
cables, underground construction, once 
placed, is permanent and fixed, and can 
only be reinforced at an enormous expen- 
diture, disproportionate to the original 
cost of construction. 

As to the ducts or conduits, there are 
at present but two classes of duct that a 
practical man can consider, one being the 
wooden, or what is known as the Wyckoff 
duet, the other the terra cotta. 

The wooden duct should be treated with 
dead oil or tar, commonly known as creo- 
sote, with not less than 16 pounds of oil 
per cubic foot. The treatment of the 
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wooden duct is well known to all engi- 
neers, and it is not necessary for me to 
say how it should be done, further than 
that the oil should be forced into the 
wooden tissue under no less pressure than 
80 pounds to the square inch; this being 
done, it is generally conceded that the 
wood is rendered indestructible, as this 
has been proven by construction that is 
well known in the eastern cities and by 
tests made by the United States Govern- 
ment officials. 

In laying the wooden duct after the 
trench has been dug and leveled off, a 
creosoted board of the width of the con- 
duit should be laid as a floor; following 
this, the ducts should be laid with wooden 
joints, and over all this should be placed 
another creosoted board, of equal width 
of the conduit, as a protection. The top 
of the conduit should not be less than two 
feet below the surface or crown of the 
road. 

For terra cotta ducts, after the trench 
has been prepared and leveled, there 
should be laid four inches of concrete, 
made of one part good, hydraulic cement, 
two parts clean, sharp sand and four of 
broken stone, the stone of such size as will 
pass through a ring three-quarters of an 
inch in diameter. Then the concrete is 
thoroughly rammed until the water is 
flushed to the top, and leveled. Then 
come the ducts ; these should be either the 
self-centering, single or the multiple type. 
The multiple duct should be laid with a 
three-eighths by four-inch dowel pin, two 
to every section, covering the joint with a 
strip of burlap six inches in width, weli 
soaked in asphaltum varnish, wrapped 
around the joint and smoothed with the 
hand, then grouted, the grout being made 
of one part good hydraulic cement and 
two parts clean, sharp sand. 

Care should be taken in piling the ducts 
to break joints and that they should be 
level; where any unevenness is found this 
space should be filled with grout. The 
space at the sides should be filled with 
three inches of concrete, made in the same 
manner as that laid on the bottom, and 
over the top of the conduit should be 
three to four inches of concrete. On top 
of this a creosoted plank or board should 
be placed over the entire width of the con- 
duit for protection. This is 1t.2cessary 
owing to the numerous foreigners and 
ignorant men we have among our laborers 
in this country. It has been my experience 
when a laborer in digging up the street 
strikes concrete, he is apt to strike it a sec- 
ond blow or a third to find out whether it 
is rock or not, thus driving a hole in the 
terra cotta conduit; but if the plank or 
board is placed over the top, and the lab- 
orer strikes this board with his pick, he 
immediately knows that there is some- 
thing there that may be injured by a 
second blow. 

In my judgment the longer length and 
multiple duct is preferable to the short, 
single ones. In the first place the longer 
the duct the fewer joints and less weak 
spots, and joined with two dowel pins the 
more sustaining qualities the conduit 
will have in case of a wash-out. 
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Many engineers make a mistake in lay- 
ing out their manholes by making them too 
small. It is well to bear in mind that no 
manhole can be made too large, or, in 
other words, take all the space available, 
and then ask for more. 

Manholes should be constructed with 
9 to 13-inch walls, always 13 inches 
when adjacent to a trolley line, built with 
a good hard burnt brick in hydraulic 
cement mortar. The cross sections should 
never be lower than two feet from the 
floor of the manhole. The manhole 
should always be at least six feet in depth, 
so as to give a man, in splicing cables, 
etc., plenty of head room to stand upright 
under the beam or cover. 

The frame and covers of the manhole 
should rest upon the four walls, if possi- 
ble, and where the manhole is too large for 
the casting to reach over, I-beams and 
arches should be used, the arches not being 
wider than two feet, six inches. The 
manhole frame and cover, in large cities, 
where heavy traffic goes over the street, 
should not weigh less than 1,300 pounds. 

What is known as the noiseless cover, 
to my mind, is the best form known to- 
day, not only owing to its being noiseless, 
but because the asphaltum with which 
the cover is filled acts as a cushion and 
saves the iron from the blow or impact 
given by the heavy laden passing vehicles. 

All conduits or ducts should-be rodded 
and the pilot wire drawn in before’ the 
contractor is released from his responsibil- 
ity of defective ducts, as well as prevent- 
ing trouble in the future, where a duct 
may become full of mud or other foreign 
substances being washed into it by heavy 
rains.- All manholes should be. drained 
with a trap into a sewer, if practical. 

Manholes should never be placed more 
than 450 feet apart, 400 being preferable. 
and this is about the limit to the length 
where a clevis can be safely used in pull- 
ing in a cable. 

The erection or equipment of distribu- 
ting or terminal poles is a problem that 
any practical man can solve to-day. The 
only question in this matter is that the 
iron pipe leading from the manhole to the 
pole should-be reamed out before drawing 
in the cable, so that all rough edges are 
obliterated, and no chances taken of cut- 
ting the lead sheath of the cable. 

In regard to the manufacture of cable, 
I can only refer the gentlemen here pres- 
ent to the formula laid down in the well- 
known conference specification ; this spec- 
ification is generally followed by all cable 
manufacturers. 

In drawing in the cable care should be 
taken that the wheel over which it is drawn 
is of sufficient diameter and placed in a 
position to avoid injury to the lead cover- 
ing. 

The splicing of cables in manholes 
should be looked upon as the work of an 
expert, as it not only requires the most 
delicate handling of the splices and the 
paper sleeves, but above and beyond all 
this, the proper sealing of the lead sleeve 
with a wiped joint, thus combining an 
electrical knowledge together with prac- 
tical plumbing experience. 
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««Centralized cCall’’ 
Apparatus. 
The American Electric Telephone Com- 
pany, of Chicago, has recently designed 
and placed in operation a complete line 
of instruments known as its “1900 cen- 
tralized call” apparatus. The instru- 
ments used for this class of work are all 
specially designed and of such construc- 
tion as to readily permit of their being 
used in connection with any system of 
_ centralized call or full central energy 
switchboards or subscribers station equip- 


Telephone 





Fia. 1.—CENTRALIZED CALL TELEPHONE 
APPARATUS, 


Fig. 2.—CENTRALIZED CALt. TELEPHONE 
APPARATUS. 

Fig. 1 shows the American central bat- 
tery telephone. This instrument com- 
prises the well-known Bell style receiver 
(shown in Fig. 2), the solid-back trans- 
mitter, new style of automatic switchhook 
and efficient type of magneto ringer, all 
of the above elements being mounted in a 
neatly japanned iron box which is after- 
wards mounted upon an elegantly fin- 
ished walnut cabinet, as shown in Fig. 3. 
This cabinet is arranged with a tablet 
shelf, and at the same time has enough 
space in the back for holding two dry cells 
and, if necessary (depending upon the 
design of the system in connection with 
which it may be used) an electric con- 
denser. This equipment is assembled in 
such a manner that any of its operative 


ELECTRICAL REVIEW 


elements may be gotten at for examination 
or repairs without deranging its opera- 
tion. As shown in the illustration, the 
backboard is fastened directly to the wall, 
and the box extension is fastened to it by 
hinges, which permits swinging the front 
open to the right. Thus it will be seen 
that with the above equipment equipped 
with local batteries a subscriber can be 
connected to the most severely loaded toll 
lines without placing himself at a dis- 
advantage with the local battery magneto 
call apparatus. 

Fig. 4 shows an instrument in connec- 


Fie 
APPARATUS. 

tion with which the ordinary open-cir- 
cuit batteries may be used as a probable 
preference over dry cells which are gen- 
erally used with the instruments shown in 
Fig. 3. Otherwise the equipment differs 
only in the style of the general mountings 
of the parts. 

Fig. 5 shows the Burns’ type individual 
station protector. The operation of this 
device is exceedingly simple and its sen- 
sitiveness is remarkable. Thus, it may 
be made to respond to currents from one- 
fiftieth of an ampere up to one-half an 
ampere within 10 seconds’ time. 

The sneak current protecting coil as 
shown in Fig. 5, can be used over and 
over until accidentally destroyed, this be- 
ing a feature, it is claimed, not found in 
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any other type of protector: » Fig: 6-shows 
a section of multiple «switchboafds ar- 
ranged with an immediate drop capacity 
for 500 lines, immediate cabinet capacity 
for 600 lines and an ultimate cabinet 
capacity for 3,000 lines. The woodwork of 
this switchboard is of the finest finished 
mahogany; the frame work is made of 
wood and iron combined in such a man- 
ner as to permit of the most advantageous 
distribution of wires, cables and opera- 
tive elements, such as drops, jacks, plugs, 
circuit changing switches, etc. The in- 
coming call signal of the board shown in 
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the illustration is of the magneto-drop 
type. For the centralized call switch- 
boards, a target or disappearing disk 
takes the place of the drop shutter. 

Fig. 7 shows a local exchange switch- 
board and telephone combined. This in- 
strument is somewhat similar to the one 
shown in Fig. 3, with the exception, how- 
ever, that it may be used for giving local 
service between a large number of offices 
in the same building, or throughout the 
different departments of factories. The 


circuits of this system are of such a char- 
acter that the service given by it becomes 
of great value to any business establish- 
ment in which each of the several depart- 
ments is required to transact a great deal 
of business through the main central of- 
fice as well as among themselves. 
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EXPORT NOTES 


A company entitled La Sociedad de 
Cables Electricas de Algorta has been 
formed at Algorta, Vizcaya, Spain, to es- 
tablish for the manufacture of 











works 
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electric cables. The most modern appli- 
ances will be used in the works of the 
company, which, according to the Impar- 
cial, of Madrid, is to have very strong 
backing. Other new enterprises in Spain 
are the Sociedad Co-operativa Electrica 
Corunese, which has been established at 
Coruna to make and supply electric light 
for public and private uses in competition 
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with the electric light plant now in exist- 
ence in that city but owned by the gas 
company. Besides the Co-operativa Com- 
pany another undertaking is to be estab- 
lished at Coruna by Bilbao capitalists, says 
the New York Journal of -Commerce, 
with an over-subscribed capital of 2,- 
150,000 pesetas; also to supply elec- 
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tric current in Coruna. . Water-power 
has been acquired by the new com- 
pany at some distance from Coruna, and 
it is to be utilized by the company. 
The undertaking is awaiting final consent 
from the Coruna Municipality. As soon 
as obtained the name of the company and 
other particulars as to the extensive pow- 
er plant which they are to erect will be 
published. At Villagarcia an electric sup- 
ply company has been established, en- 
titled La Electra de Sagad. Besides the 
works already in operation by the company 
other works are to be erected some time 
this year in various towns. The share- 
holders of this company are Spanish and 


French and the machinery and supplies: 


used by them are being bought in Prange 
and Germany. A concession has 
lately been ‘granted to a German 
syndicate for the construction of 
an electric tramway between 
Cadiz, San Fernando and Chic- 
lana. The estimated. outlay on 
this work will involve the ex- 
penditure of some $400,000. As 
stated in this journal in a pre- 
vious issue, British and German 
energy and capital are responsible 
for a good share of the electrical 


developments in Spain. There is not a 
week in which the Madrid publications 
El Heraldo, El Imparcial, La Gaceta and 
the Revista de Obras Publicas do not 
mention the formation of engineering, 
mechanical or industrial undertakings in 
Spain which are using considerable ma- 
terial from European works. In nearly 
every case manufacturers in this country 
could compete. 


647 


Telephones in Tokyo. 


There are 5,645 telephones established 
in Tokyo, and there are 5,641 applications 
waiting to be satisfied. It is a constant 
subject of complaint and astonishment 
that the authorities can not contrive to 
meet the wishes of applicants with some 
semblance of expedition, says the Japan- 
American Commercial Journal. Among 
the 5,641 persons now waiting to be pro- 
vided with telephonic facilities, 1,700 will! 
be supplied during the course of the pres- 
ent year; 2,200 may expect to get their 
machines by the end of 1901, and the re- 
mainder, 1,800, will have to wait until 
1902. It is a. most extraordinary show- 
ing. . Eight yearsyhave elapsed, if we re- 
member rightly, since a telephonic ex- 
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change was established in Tokyo, and yet 
it has not been found possible to furnish 
telephones to more than 6,000 persons. 
stiri 

An African Automobile Service. 

An automobile service has been started 
between Senegal and the Niger. The 
automobiles are run by Frenchmen and 
are of French make. 
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ELECTRIC LIGHTING 











A special meeting of the stockholders 
of the Middletown, N. Y., Gas and Elec- 
trie Light Company voted to accept the 
proposition of the Orange County Gas 
and Electric Company, to purchase from 
the former company all its real and per- 
sonal property rights, privileges and fran- 
chise. The date for the transfer was not 
determined upon. 

It is understood that the Northwestern 
Railroad officials are planning to put in 
an electric light plant at the shops in 
Winona, Minn. If this is done, as it now 
seems quite probable that it will be, the 
plant will be very complete in every re- 
spect. The generators will be large 
enough to furnish light for all the build- 
ings and the grounds, and also to furnish 
motors wherever it might be inconvenient 
to use other power. 

Eugene J. de Sabla, Jr., G. A. Grow, R. 
M. Hotaling, John Martin, William M. 
Pierson, Oscar Sutro and A. W. Linforth 
have incorporated the Bay Counties Power 
Company, with a capital stock amounting 
to $5,000,000 for the purpose of purchas- 
ing and combining the Nevada County 
and the Yuba County Electric Power 
companies and supplying Benicia, Val- 
lejo, Woodland, Napa and probably other 
places in California with light and power. 


The McPherson, Kas., city water and 
electric light plant was sold recently by 
Special Master J. F. Sherman by an order 
from the United States District Court. 
The only bid was $40,000 and was made 
by a committee representing certain of the 
bondholders, John W. Ashman, Lingston 
Cushing and Charles E. Gibson, of Bos- 
ton. Prior to the offering of any bids 
Mayor Spilman served notice on all pres- 
ent that the franchise advertised to be 
sold was null and void, being illegal. 
After this the sale proceeded. 


The Ontario, California, Electric Com- 
pany has just installed a 280-cell storage 
battery of the “chloride type,” and put in 
two additional generators, almost doubling 
the capacity of the plant. It has also 
contracted with the San Antonio Water 
Company and Messrs. Paul & Adams for 
electric power for pumping purposes, so 
that the increased output is already used, 
and it is reported that it contemplates 
the erection of a still larger plant on some 
of its water-power sites in San Antonio 
Cafion, and possibly the extension of its 
lines to a larger field. 


Once upon a time the city of Des 
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Moines, Ia., held an election, in an effort 
to dodge the constitution of the state 
in order to try municipal ownership. On 
account of this election an electric light 
plant tax of two mills on the dollar was 
levied. This tax was levied in 1897. In 
1898 it was collected. County treas- 
urer McKay now has on deposit in the 
banks the sum of $30,443.41 to the credit 
of the electric light plant fund of the city 


of Des Moines. The Supreme Court said 
that municipal ownership of an electric 
light plant in Des Moines, on present 
conditions, would be a violation of the 
constitution of the state. Therefore, the 
$30,443.41 can neither be spent for a light- 





SPECIAL INCANDESCENT LAMP FOR ELECTRIC 
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ing plant nor anything else. How to dis- 
pose of the money is a problem at present 
causing much discussion in Des Moines. 


W. R. Hines, by his attorney, has filed 
an injunction suit against the city of 
Frankfort, Ind., to stop the construction 
of the municipal electric light plant on 
the ground that the cost of the plant 
would exceed the constitutional two per 
cent of taxable property. The city has 
the power house completed, all necessary 
machinery purchased, poles have been 
erected and wires strung and everything 
would have been in readiness for starting 
the plant July 1. The members of the 


city council and the city attorneys say that 
their proceedings have been along the lines 
of Supreme Court decisions and they have 
no doubt that the injunction will fail. 
The plant is built on the same plan as 
that of Logansport, the Erie City Iron 
Works building it and renting it to the 
city, the rental money to apply on the pur- 
chase. 





Vol. 36—No. 25 


Special Incandescent Lamps for 
Electric Signs. 

Manufacturers of electric signs usually 
experience trouble during wet weather 
with short circuits in the bases of the in- 
candescent lamps used. Signs are com- 
monly made tight at the back and as far 
as possible around the receptacle. It has 
not been possible, however, to secure an 
absolutely water-tight fit between the 
lamp and the receptacle. To overcome 
this difficulty, Mr. Chas. A. Chase, of 
Chicago, made a design from which a 
special sign lamp has been developed. A 
patent on it has been applied -for.. 

The main feature of. this lamp is the 
enlargement or annular ring around the 
neck of the bulb, as shown in the illus- 
tration. A rubber ring or gasket placed 
in front of this shoulder is compressed 
when the lamp is put in the receptacle, 
thus forming a tight joint between them. 
The electrical contacts of the lamps and 
the conducting portions of the socket are, 
therefore, protected from moisture. 

While these lamps are intended espe- 
cially for signs, they may be used to ad- 
vantage in all out door work, as well as 
for industrial purposes, as in breweries 
and chemical works, where dampness or 
corroding gases make the use of electric 
lamps difficult. 

The friction of the rubber against the 
abutting ring on the bulb and the socket, 
also prevents the lamp from ‘becoming 
loose in the receptacle. Those who have 
had experience with electric signs will 
readily recognize the advantages obtained 
by the use of this specially designed bulb. 
These special lamps are made by the Gen- 
eral Incandescent Lamp Company, of 
Cleveland, Ohio, in bulbs of two sizes; 
the larger is shown in the illustration 
and is one and three-quarters inches in 
diameter by four inches over all. They 
are made in all voltages from 45 to 130, 
and in candle-powers from 4 to 10 inclus- 
ive. The smaller size lamp is one and one- 
half inches in diameter, and three inches 
in length over all, and is made in candle- 
powers from 2 to 6 inclusive The recent 
exhibit of the letters “G. I.” fitted with 
these special sign lamps, at the National 
Electric Light Association Convention, at 
the Auditorium Hotel, Chicago, caused a 


great deal of favorable comment. 
a 

B. K. MeMechen, of Wheeling, has pur- 
chased from 8. L. Watson and others the 
plant of the Fairmount, W. Va., Electric 
Light and Power Company. This is a 
modern plant, $30,000 having been spent 
on it within the last year, and the new 
owner proposes making an outlay of 
$25,000. 
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TELEPHONE DEVELOPMENT.* 


BY ED. L. BARBER. 


The telephone, as we know it to-day, 
is the product of the last quarter of a cen- 
tury. When first placed upon the market, 
few people had the slightest idea of the 
important part it would play in the busi- 
ness and social life of the people. It was 
generally considered but little better than 
a toy and for a number of years subse- 
quent to the granting of the patents cov- 
ering its important features it did not 
come into anything like general use. As 
soon as its utility was recognized it passed 
into the hands of a corporation which 
waxed wealthy and grew corpulent from 
the money exacted from those who were, 
perforce, compelled to pay whatever sum 
was demanded for the service. During 
the time this state of affairs existed, or 
up to the year 1895, when the indepen- 
dent movement got fairly started, there 
were comparatively but few telephones in 
use, the monopoly believing the telephone 
to be a luxury, and for the few, charging 
such rates that it was impossible for the 
many who desired to indulge, but in this 
year, when several of the basic patents ex- 
pired, so that whoever desired could man- 
ufacture and use the telephone, then was 
recorded the birth of the independent tele- 
phone organization, which has grown to 
such magnificent proportions as to cause 
the assembling of a convention from the 
four corners of this vast country as we are 
here enjoying. 

Then it was discovered that just as 
good, if not better, apparatus could be 
manufactured by the independents as 
was in use by the monopoly, and fac- 
tories’ were started, at first only two or 
three, but as the demand increased more 
were added, until now there are some 5° 
or more in the manufacture of telephones 
and switchboards alone, to say nothing of 
the many other branches of the industry ; 
and I am told.by the people of this 
branch of the industry that the demand 
for their goods is increasing so rapidly 
that it is almost impossible for them to 
supply it. 

At the time of the advent of the inde- 
pendent movement, had those who were in 
possession of the telephone interests of this 
country been disposed to be fair with the 
people the independent telephone movement 
would never have been born, and those of 
us who are here assembled to-day would 
never have had the pleasure of commun- 
ing with each other, nor the experiences 
we have had since we engaged in this line 
of endeavor. But they were not so dis- 
posed. The man of moderate means 
could not afford to pay the prices charged, 
and even those of wealth who could afford 
it, but chanced to live outside the larger 
cities, were likewise denied the boon they 
sought. 

The advent of the independent tele- 
phone movement, however, changed all 
this and within the past five years this 
movement has taken such strides that 
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nearly every village of the land is con- 
nected with the great outside world by 
one or more telephone lines, and the 
houses of multiplied thousands of those 
residing on farms far distant from the 
centres of population enjoy the same bene- 
fits on this line as do their heretofore 
more favored city cousins. The telephone 
is no longer a luxury to be enjoyed only by 
the rich, or those whose business interests 
compelled them to pay whatever price the 
monopoly demanded for its service, but it 
has become an every-day necessity in both 
the home and the business office, almost 
as necessary to the home as the cook-stove 
and as essential to the business office as « 
desk or typewriting machine. All this 
has been brought about by the movement 
which we represent and there are some of 
us here who are vain enough to think that 
we have had something to do with the 
shaping of this ‘most desirable result. 
Again, we refer to the apparatus we 
use. When the first independent exchange 
was constructed the apparatus used was 
crude and it was inefficient, all of the 
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basic patents had not expired and the 
earliest independent exchanges were com- 
pelled to use instruments without a bat- 
tery attachment. It was soon discovered 
that such equipment was inadequate and 
could not fill the bill. But the day came 
when the last of the patents ceased to be 
prohibitive. 

To-day, we surpass the old company iu 
the number of exchanges in operation and 
in the number of points reached and, in 
the territory between the Allegheny and 
Rocky Mountains, in the number of in- 
struments in use, and have an equipment 
in every respect superior to that used by 
the monopoly; it is taking lessons from 
us in the construction of telephone plants. 

Our instruments (and I do not refer to 
any particular manufacturer’s output, for 
there are a large number of really ex- 
cellent instruments on the market to-day, 
made by as many different houses) are 
fine specimens of mechanical skill and 
workmanship and fulfill to the letter all 
the demands made by an exacting publiz 
upon them and are to-day giving better 
service in a thousand towns and cities 
throughout this broad land than are the 
instruments of that monopoly which has 
repeatedly informed the people that we do 
not know how to build telephone plants, 
do not know. how to operate them and are 
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unable to secure either telephones or 
switchboards which will stand the test of 
service. 

Now a word as to statistics in the move- 
ment. I think most of us are familiar 
with what was done up to the meeting of 
our association last June, in Chicago. 
To-day we have, as near as I have been 
able to ascertain, about 3,000 exchanges, 
with a total number of 1,000,000 tele- 
phones and many thousand miles of toll 
line, so you see we have increased even 
more rapidly than in any previous year 
and that the independent development of 
the telephone is by no means at a stand- 
still. Since we have thus succeeded, my 
idea is that we should still continue the 
same policy, continue to avoid the mis- 
taken idea of the original company that 
the telephone was for the few, to give the 
best possible service at the least possible 
cost, to avail ourselves of a practically un- 
limited demand, and to so conduct our af- 
fairs that our patrons will regard our in- 
terests and theirs as identical and equal- 
ly deserving of consideration. Even now, 
the use of the telephone is in its infancy 
when we consider what has been done in 
the past few years. Its growth has only 
begun. Ultimately the telephone will be 
in every home as a convenience, a time 
and money saver, and a necessity in the 
ordinary affairs of men. 

Sallie ied 
An Ingenious Commutator Truing 
Device. 





Ordinarily, when it is determined that 
a commutator has worn away so badly 
as to need redressing, it is usual to take 
the armature of the machine out and, 
putting it in a lathe, turn off the face of 
the commutator to bring it to a true sur- 
face. All this involves time, trouble and 
expense, especially when the machine is of 
large size and so situated that it is not 
convenient to remove the heavy armature 
and carry it to a lathe. The tool shown 
in the illustration, which represents it at- 
tached in place on a four-pole dynamo, is 
directly attachable to any machine having 
a removable bearing cap. The method of 
attachment is easily seen from the illus- 
tration. In the design of the tool, which 
is closely similar to the slide rest of a 
lathe, great care has been taken to distrib- 
ute the metal so that the utmost rigidity 
is obtained. Hence the machine is not 
liable to chatter and the tool does not 
gouge the work, but runs true, mak- 
ing a smooth finishing cut. The great 
saving brought about by the use of this 
appliance is in time and trouble, as the 
armature does not have to be removed 
from its bearings and can be turned off 
generally in less time than it takes to re- 
move it from the machine. The appliance 
is built in two sizes by the Akron Elev- 
trical Manufacturing Company, of Ak- 
ron, Ohio. 
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Electric Cooking Appliances in an 
Apartment House. 


In a new apartment house recently con- 
structed in Utica, N. Y., a complete in- 
stallation of electrical cooking appliances 
has been put in to the exclusion of the 
ordinary coal burning range. The illus- 
tration shows the cooking apparatus of a 
single apartment. It consists of an oven, 
a broiler plate and three round heaters. 
The stoves or heaters are made with slate 
bases and the oven shown on the left, in 
the illustration, weighs less than 25 
pounds, all told, with its slate base. The 
oven is lined with asbestos and requires a 
maximum current of 10 amperes at 110 
volts, or 5 amperes at 220 volts. It is 
arranged with three graduations of heat 
and in actual use the maximum current 
is only utilized for a short period to warm 
up the apparatus. It is then reduced, or 
even cut off entirely, according to the kind 
of cooking operation going on. For bak- 
ing biscuits, pies, cakes, etc., the current 
is generally turned off entirely during 
about one-half the operation. For roast- 
ing meats in the oven, the current is re- 
quired during about two-thirds of the total 
time. 

The peculiar advantages of the electric 
broiler are that the absence of flame makes 
it impossible for the meat or drippings to 
catch fire, and that none of the juice is 
burnedorlost. Itissaidthat meat broiled in 
this way is tenderer and juicier than that 
scorched over a flame or coals in the usual 
way. The small round stoves or heaters 
are used much in the same way as the 
stove lid is ordinarily, and are intended to 
heat vessels, such as coffee pots, set on 
them. 

The illustration shows how simple the 
feed connections of such an outfit are, as 
only plug switches of the ordinary type 
are required. An ordinary wooden kitch- 
en table serves all purposes for support- 
ing the apparatus, and when the cooking 
is completed all of the utensils can be 
detached and put away and the table used 
for other purposes if required. In mod- 
ern apartment houses where the rooms are 
very small, this saving of space is of prime 
importance, and another advantage that 
will be appeciated by all housekeepers is 
that no matter how small the room, none 
of the apparatus gives off an appreciable 
heat while in operation. It is stated that 


the best gas stoves utilize only 20 per cent 
of the heat generated, the other 80 per 
cent being wasted warming the air of the 
room and vitiating it at the same time. 
The efficiency of electric cooking appara- 
tus, by which is meant the percentage of 
heat actually imparted to the food to he 
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cooked, ranges from 50 to 80 per cent, 
and in the case of the oven is even higher. 

The apartments are also furnished with 
curling-iron heaters, which are not so 
much appreciated by the male portion 
of the tenants, but are mightily enjoyed 
by the other part. 

The installation was put in by Messrs. 
Johnson & Morton, of Utica, the appara- 
tus of all kinds being furnished by the 
heating department of the Simplex Elec- 
trical Company, of Cambridgeport, Mass. 

ee ORAM tae 
The Varley Duplex [Magnet Company. 

The Varley Duplex Magnet Company, 
located at 137 Seventh street, Jersey City, 
N. J., a corporation organized in 1893, 
under the laws of the state of New Jersey, 
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wire-drawing machinery, wire-covering 
machinery, etc., will be designed and con- 
structed at the works of the parent com- 
pany, in Jersey City. 

The names of the officers, directors and 
subscribing stockholders are as follows: 
Richard Varley, Jersey City, president and 
director; John Scott, Jersey City, vice- 
president and director; Robert D. Millar 
Jersey City, treasurer and director; Wil- 
liam J. Varley, Englewood, secretary and 
director ; John 8. Brown, Jersey City, di- 
rector. 

Mr. Richard Varley is an able electri- 
cian, and his work in this field has de 
servedly attracted wide attention. The 
ELECTRICAL REVIEW extends congratula- 
tions on this expansion of the company. 














| 
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ELECTRIC COOKING APPLIANCES IN AN APARTMENT House. 


was dissolved, on June 12, by the unani- 
mous consent of all the stockholders. 

A new company, with the name of Var- 
ley Duplex Magnet Company, will be in- 
corporated this week under New Jersey 
laws ; capital stock, $3,000,000, divided as 
follows : $500,000, six per cent, cumulative 
preferred; $2,500,000 common. The 
names of the officers, directors and sub- 
scribers to all of the new stock are pre- 
cisely the same as of the old company, 
now dissolved. 

The new company will take in a wider 
range of work, the principal object being 
to manufacture electromagnets both of 
the ordinary and duplex or bare wire wind- 
ings. The company will draw its own 
wire, and the plant in Jersey City will be 
increased to about 10 times the present 
capacity. The parent company will oper- 
ate a number of factories that will be en- 
gaged in the manufacture of magnets, in- 
cluding seven foreign factories, and all of 
the manufacturing facilities, such as 
automatic magnet- winding machinery, 


Electric Storage Battery Company’s 
Plans. 

It is understood that an agreement has 
been drawn up merging the various elec- 
tric vehicle organizations controlled by the 
Electric Storage Battery Company, of 
Philadelphia, and the Anglo-American 
Rapid Vehicle Company. It is stated that 
this is done without any increase in the 
$18,000,000 capital stock of the Electric 
Storage Battery Company. This con- 
cern proposes to cover the entire field of 
the automobile industry in the United 
States, and it is believed that the interests 
mentioned above will be taken over by 4 
new company controlled by it. 

ic Seosclegllibinictlle ict 

It is said upon authority that the re- 
ports are untrue that the Consolidated 
Gas Company has purchased from the 
Electric Company of America the latter’s 
Jamaica and Long Island City plants, or 
the electric lighting properties in Flush- 
ing and Newtown, Queens Borough, New 
York. 
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Views, News AND INTERVIEWS 


Mr. O. H. Tittmann will succeed to the 
superintendency of the United States 
Coast and Geodetic Survey, filling the 
vacancy caused by Dr. H. S. Pritchett’s 
election to the presidency of the Massa- 
chusetts Institute of Technology. 








It is not always the large industry that 
has the best idea in business. There is a 
boot-black stand in one of the large down- 
town office buildings, in New York city, 
over which is a sign reading thus: “If 
you like our work, tell your friends; if 
you don’t like it, tell us.” It is not nec- 
essary to enlarge upon the above text; it 
preaches its own sermon. 

Three Japanese railroad officials were 
the guests of the Brooklyn, N. Y., Rapid 
Transit Company last week, and made a 
tour of inspection from the Kent avenue 
power house to Coney Island. Their 
names were Y. Sasaki, of the Nankai 
Railway Company, of Osaki; K. Nishino, 
general traffic manager of the Sanyo 
Railway Company, and Porajivo Ikeda, a 
railroad stockholder of Kioto. 


“One arc light is as good as one police- 
man,” is an adage as old as electric light- 
ing. A Chicago despatch tells how well 
they appreciate it there. It says: “As a 
protection against the pernicious activity 
of street robbers, the municipal lighting 
system of Chicago has been extended and 
more than 1,000 additional arc lamps 
have been installed. The city has in op- 
eration from its own plants 3,600 arc 
lamps.” 


From the time that a trading-post and 
a blockhouse were built on the shores of 
Lake Michigan, near where the then pel- 
lucid stream the Indians called “Chee- 
caqua” (meaning skunk) emptied, the in- 
habitants of Chicago have entertained a 
vigorous envy of New York and a burn- 
ing desire to excel the metropolis in all 
things. The other day an inhabitant of 
that city met a New York man in a Pull- 
man car. The New Yorker was descant- 
ing on the opportunities of his native 
place. 

“Why, there’s Vreeland,” said he, “a man 
who started in life as a brakeman on a 
railroad, and now he’s president of the 
Metropolitan Street Railway Company. 
He’s a managing president, too.” 

“Well,” said the Chicago man, “he’s all 
right, P’ll have to admit, but Chicago isn’t 
so far behind. The president of our big 
street railway system is another managing 
president. John M. Roach is his name, 
and he started as a trolley car conductor.” 
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An Automatic Telephone Pay 
Station. 

In many places where telephone toll sta- 
tions are installed, it is desirable to dis- 
pense with the services of an operator and 
make the station automatic as far as pos- 
sible. The illustration represents a sim- 








An AutToMaTIC TELEPHONE PAY STATION. 


ple form of coin-controlled device, adapted 
for attachment to any variety of telephone 
in order to accomplish this purpose. The 
instrument combines several features of 
novelty and utility. It registers each 
coin automatically and also is so arranged 
that when a coin is once placed in it, it 
can not be pulled out even though a string 
be tied. to it. It is said by the makers, 
the American Toll Telephone Company, 
of Cleveland, Ohio, to be proof against 
operation with mutilated coins or “slugs,” 
and practically thief-proof. The machine 





An ELECTRICAL WATCHMAN’S TIME 

: DETECTOR. 
is largely used in Ohio, the United States 
Telephone Company, of Cleveland, using 
it throughout on its extensive toll system. 

ee Ag 
General A. W. Greely, Chief Signal 

Service Officer, United States Army, has 
given directions for the establishment of 
stations for wireless telegraphy in the har- 
bor of San Francisco, in Porto Rico and 
in the Philippines, 
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An Electrical Watchman’s Time 
Detector. 


Among the exhibits at the recent tele- 
phone convention that attracted a consid- 
erable amount of interest was the watch- 
man’s time detector. The exhibit was at- 
tractively placed in one of the rooms on the 
second floor, showing one of the standard 
time detectors in operation. 

This detector is designed to keep an 
exact record of the doings of the night 
watchman in any establishment where it 
isinuse. Theinstrument is closed likea Yale 
lock, and placed in the office. It is con- 
nected by insulated electric wires to key 
stations in different parts of the prem- 
ises where the watchmen are required to 
As the watchman passes on his 
rounds he operates each station in turn, 
and this is instantly recorded in the de- 
tector in the office, showing where each 
watchman is, and when he is at each sta- 
tion. 


pass. 


The company announces that an expe- 
rience of 20 years has enabled it to per- 
fect this instrument in the highest degree 
possible. 

The instrument is so arranged that it 
can be connected with either a battery or 
magneto system. 

Mr. J. H. Lambert, general manager 
and treasurer, and Mr. F. J. A. Kellar, of 
the American Watchman’s Time Detector 
Company, Cleveland, were present to show 
the operation of the detector to those inter- 
ested. 


At The ’Phone. 


[From the Portland Oregonian. | 


Maud Muller, on a summer's day 
Called ‘* Number, please ?** to earn her pay. 


Before her, numbers, printed small, 
Fell duwn when any one would call. 


The Judge took down his office ’phone, 
And made to Maude his wishes known. 


Said he, “‘ Ill ask you just once more, 
For four-eleven-forty-four.” 


Said Maud, as mild as summer seas, 
‘* What number did you ask for, please?” 


Said he, ‘I told you twice before, 
It’s four-eleven-forty-four.” 


Said Maud, and you could hear her smile, 
“ Just hold the ’phone a little while.” 


A weary interval ensued, 
The wires hummed an interlude. 


And broken bits of talk came o’er 
The phone, and made the waiter sore. 


The wishbone-shaped receiver hook 
He seized upon and wildly shook. 


Till Maudie’s voice he heard once more, 
‘* What number are you waiting for ?” 


The Judge responded with a roar, 
“It’s four-eloven-forty-four.” 


yey | Maud made answer then, 
‘That line is busy; call again.” 


The Judge had business late that day, 
And so he merely walked away. 


But as he walked he shook his head, 
And this is what he sadly said : 


“Of all the words of tongue or pen, 
The d—dest are ‘ Busy; call again.’” 


———— a 

The Technology Club, of Boston, on 

June 5, gave an informal reception to 

Dr. Henry S. Pritchett, president-elect of 

the Massachusetts Institute of Tech- 
nology. 
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INDUSTRIAL NOTES 











The Milwaukee Electric Company, 296 
and 298 Reed street, Milwaukee, Wis., 
manufacturer of dynamos and motors, 
has opened a St. Louis office at 1210 
Chemical Building, St. Louis, Mo. 


The American Electric Fuse Company, 
Chicago, is sending out a new red, white 
and blue patriotic circular. The company 
will be pleased to have the name of any 
one who has failed to receive one. 

The Crown Woven Wire Brush Com- 
pany, of Salem, Mass., has attracted con- 
siderable attention at the Paris Exposition 
with its handsome exhibit of 50 styles of 
dynamo and motor brushes made of woven 
wire gauze. 


The Shelby Electric Company, of Shel- 
by, Ohio, announces that, on June 14, a 
convention of its salesmen was held in its 
main offices at Shelby. Some 40 sales- 
men congregated from all parts of the 
country and the town of Shelby wore an 
unwonted gala aspect during their re- 
union. 

D.C. Heath & Company, Boston, pub- 
lish a new edition of “Ivanhoe,” edited by 
Professor Porter Lander MacClintock, 
A. M., of the University of Chicago, and 
illustrated by Charles E. Brock. This 
edition is by far the best for the general 
reader as well as for the student that has 


been published in this country. 


Switchboard manufacturers especially, 
and the trade generally, will be much in- 
terested in two new bulletins of the Gen- 
eral Incandescent Are Light Company. 
No. 52 is of the new G. I. automatic 
magnetic circuit breaker, which was shown 
at the recent convention in Chicago; No. 
55 describes and illustrates the redesigned 
G. I. radial voltmeter and ammeter 
switches for direct mounting on switch- 
boards. Both will be furnished on appli- 
cation to any of the company’s offices. 


The incandescent lamp of the Shelby 
Electric Company, in its brilliancy, is re- 
sponsible for the following outburst of 
enthusiasm by Secretary J. C. Fish: 


You want a lamp to give you light 
That you may see things after night, 
Like Shelby Lamps. 
The things you want to see, you know, 
Are most inyariably below 
Your lamp. 
The lamp is seven feet or more 
Above the boards that form the floor; 
And so, 
As rays of light are sure as fate 
To travel in a course that’s straight, 
he light 
That strikes the things you want to see 
Comes from the tipped end, certainly; 
And hence, 
The lamp that casts the most light down 
Is the lamp to buy; so look around 
And find 
What scientific people say 
About the Shelby Lamp to-day; 
And you wiil find 
They all uphold . 
Shelby Lamps worth their weight in gold; 
So now . 
Before you purchase lamps to light the night, 
Send for our booklet on ** Useful Light.” 


The Arnold Electric Power Station 
Company, Chicago, Ill., has published, as 
one of its regular bulletins, an address 
delivered by Mr. Bion J. Arnold before 
the Chicago Electrical Association on Jan- 
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uary 19, 1900, describing the Arnold sys- 
tem of power station construction. This 
well illustrated circular shows with great 
detail numerous applications of the Arnold 
system in street railway and electric light- 
ing plants throughout the United States. 
This system, as is well known, enables the 
mounting of several generators on a single 
shaft, allowing any one or any combina- 
tion to be available at will. Among its 
distinguishing features is the Arnold 
magnetic clutch, which has been manu- 
factured in sizes up to 3,000 horse-power. 
The paper is exceedingly interesting and 
will be sent on request. It is the third 
of a series of bulletins being published 
by the Arnold Company. 


The Fort Wayne Electric Works, Inc., 
Fort Wayne, Ind., has published a hand- 
somely illustrated bulletin showing an in- 
genious device of its manufacture known 
as the “B. & B. commutator truing device.” 
This is adapted to be used on commutat- 
ors in place in a dynamo or standing in 
racks outside. When it is placed on the 
machine with the armature in place, by 
the use of a simple hand clamp attached 
to the pulley of the dynamo, the armature 
can be revolved and as it turns in its own 
bearing the surface of the commutator 
must be truly centered with reference to 
the axis of motion of the shaft. This is 
not always the case when armatures are 
removed and trued up in a lathe as the 
centres are frequently inaccurate after the 
machine has been used several months. 
The device is essentially an engine lathe 
adapted for this particular work and has 
met with great success where it has been 
introduced. It is manufactured in eight 
standard sizes for commutators up to 36 
inches in diameter. 


The Westinghouse Electric and Manu- 
facturing Company, of Pittsburgh, has 
received the contract from the Compagnie 
Genevoise des Tramways Electriques for 
the equipment of the great new traction 
system in Geneva, Switzerland. The origi- 
nal tramway lines were operated by steam 
locomotives and horses. Before the 
American syndicate took hold there were 
45 miles of narrow-gauge track in the city 
and suburbs, and about 17 miles of nar- 
row-gauge belonging to another company. 
The lines were secured for $1,250.000 and 
a reorganization effected. The Americans 
then secured the rights to build 10 miles 
along the shore of Lake Geneva to the vil- 
lage of Hermance, on the French border. 
Contracts were awarded for the construc- 
tion of 97 miles of track at a cost of 
$4,000,000. Fifty kilometres of the line 
will be completed this year, and a portion 
will be opened in July. About 130 cars 
will be equipped with Westinghouse mot- 
ors and other apparatus made in Pitts- 
burgh, and this will be the only machin- 
ery constructed in America that will ap- 
pear on the line. The cars are being con- 
structed at Neuhausen, Switzerland, as 
much like the American type as the Swiss 
engineers will permit. A car to be used 
as a model was bought in America and 
sent there. The generating station is con- 
trolled by the government of Geneva, and 
is a water-power plant. 
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TELEPHONE INVESTIIENTS, 
(Concluded from page 642.) 
so that they might be able to hold their cus- 
tomers in the larger eities. 

Six years ago there was not an indepen- 
dent telephone exchange in the states of 
Ohio, Indiana or Illinois covering the terri- 
tory where the Central Union Telephone 
Company now operates. 

Now there arein Ohio 217 companies operat- 
ing 321 exchanges, with an aggregate of 47,- 
000 subscribers and 8,500 miles of toll line, 
and there are in Indiana 160 exchanges with 
an aggregate of 25,000 subscribers and 7,000 
miles of toll line, and in Illinois there are 
now 200 companies operating 252 exchanges 
with an aggregate of 30,000 subscribers and 
6,000 miles of toll line. 

Therefore the independent people now 
have in Central Union territory 733 ex- 
changes, 102,000 subscribers, 21,500 miles of 
wire in toll lines, which excels the Central 
Union largely, yet they are only six years 
old, while the Central Union has been in 
business 20 years. 

What is true of Ohio, Indiana and Illinois 
is also true of nearly every other state in 
the Union. The independent’ telephone 
movement is of the people. It had its birth 
in the protest against the monopoly that 
claims the exclusive right to the entire tele- 
phone field of the United States, and refused 
to occupy more than one-thirtieth of it. 

The public is not unmindful of the fact 
that it owes everything to the men who have 
risked their capital and time in these tele- 
phone enterprises, and is sure to sustain 
them through the generous patronage be- 
cause of their knowledge that the destruc- 
tion of the independent telephone is their 
direct loss. 

In fact, one of the greatest securities that 
telephone investments offer is the hold 
that the independent telephone movement 
has upon the people. This is not a mere 
sentiment, but is the outgrowth of what was 
a stern necessity. 

The telephone business was too large to be 
covered by any one corporation. Wo one 
concern could own all the railroads in the 
community, nor all the flour mills and ele- 
vators, nor all the real estate. Neither 
could one concern own all the telephones 
and toll lines necessary to supply the wants 
of all the people. 

The failure of the Bell company to do this 
was doubtless owing as much to their inabil- 
ity todoitastotheirindispositiontodoit. The 
independent companies have supplied this 
want. They have taken actual and substan- 
tial possession of the field. They are now 
much nearer the people than the other com- 
pany ever could hope to be. They will stay 
nearer the people, because they are of the 
people. The man who invests his money in 
independent telephone property has it very 
largely under his own eye. 

An additional reason the independent 
telephone is more attractive to the investor 
is that the dividends paid by the American 
Bell Telephone Company for the year 1898, 
amounting to $3,882,945, were largely con- 
tributed to them by their licensees; the 
largest among these is the Central Union 
Company, covering Ohio, Indiana and IIli- 
nois, and who must contribute this amount 
before they are put on an equality with the 
independent system in their expenditures. 

The companies who are licensees of the 
Bell Telephone Company must take this ex- 
tra amount off of their patrons above what 
the independent people charge or else their 
stockholders must foot the bill. This seems 
to me an additional reason why the in- 
vestor in the independent telephone shali 
feel secvre as against their competitors. 

No enterprise or property of any kind, 1t 
seems to me, should be so attractive to capi- 
tal and so safe an investment as the inde- 
pendent telephone securities. 

This business has long since passed the ex- 
perimental stage and is now an acknowl- 
edged safe investment. Within the next 
five years, in my judgment, it will be the 
most highly favored local security in eyery 
community. . 
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Specially reported for this journal by E. S. 
een solicitor of patents, po and Trust 
Building, Washington, D. C. Copies of any 
patent may be secured for 10 cents each.] 








ISSUED JUNE 12, 1900. 

651,342 Commutator-truing device; 
E. D.Carr, Akron, Ohio—Consists of an 
arm arranged to be adjustably secured 
to the dynamo-housing at substantially 
a right angle with the axis of the 
armature-shaft, parallel _guideways 
transverse to and arranged to slide on 
said arm, bearing a sliding carriage, a 
tool-post thereon, and a screw in said 
guideways to move said carriage. 

651,843 Electric railway; T. 
Chandler, Philadelphia, Pa. 

651,350 Electric railway ; W. Gru- 
now, Jr., Bridgeport, Ct.—A manually- 
operated reversing-switch constructed 
to close the energizing and motor cir- 
cuits by contacting with alternate sets 
of terminals of the collectors, battery 
and controller to change the circuit of 
said collectors without altering the 
direction of the supply-current. 

651,36t Electric telegraphy; I. 
Kitsee, Philadelphia, Pa.—A system 
of space telegraphy having part of 
the generating devices at or near the 
ground, and part of the gencrating 
devices at a point farther removed 
from the terrestrial influence. 

651.862 Space telegraphy ; I. 
see, Philadelphia, Pa. 

651,363 Method of transmitting elec- 
tric impulses ; I. Kitsee, Philadelphia, 
Pa. 


P: 


Kit- 


651.381 Lubricator; F. M. Peters, 
Chicago, Tl. 
651,396 Production of chromium 


oxid; E. A. G. Street, Paris, France. 


651,469 Dental motor; O. H. Pie- 
per, Rochester, N. Y. 

651,471 Electrode for 
batteries; P, F. Ribbe, 
berg, Germany. 

651,472 Electrical appliance for the 
cure of deafness; W. J. Tindall, New 
York, N. Y.—A_ galvano-electric ap- 
pliance embodying a solid cathode and 
a cylindrical anode surrounding the 
same, the cathode having an annular 
flange on its outer end, the device 
being of a form adapted for insertion 
into the meatus of a human ear. 

(Continued on page 36.) 
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PATENTS. 

Twenty years continuous practice with the 
Western Union Telegraph Company, American 
Bell Telephone Company, General Electric 
Company, Electrical Accumulator Company, 
Postal Telegraph-Cable Company, and other 
electrical companies. 

Correspondence and interviews solicited. 
W. B. VAN SIZE, 253 Broadway, N. Y. 
Solicitor and Expert. 


PATENTS. 


Caveats, Trade Marks, 
Copyrights and Designs. 








Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 
Book * How to Obtain Patents,” etc., sent free. 


E. Cc. SICCERS, 


918 F St., NN. W., WASHINGTON, D.C. 


P ATENTS mau 


COPYRIGHTS 
EDWARD S. DUVALL 
(Formerly with Benj. Butterworth, 
late Commissioner of Patents.) 











Patent lawyer, 


American and Foreign Patents 
Secured Promptly. Moderate Fees. 


Infringement Suits. Interference Cases. 
Opinions on Scope or Validity of Patents. 
Expert Examinations of Patent Office Records. 
Abstracts of File Wrappers of Applications 
before Patent. 


Offices : 
LOAN AND TRUST BUILDING, 
Opp. Patent Office, 


WASHINCTON,D.C. 
CLOCK CONTACTS 


and circuit closers fitted to our 
famous 60-day clock are perfection 
for alarms, synchronizers, time 
switches, program devices and 
electric clocks. 

Send for catalogue No. 170. 


THe PRENTISS CLOCK 
IMPROVEMENT CO. 
Dept. 17, 49 DEY STREET, N.Y 














INSULATING 


Orders promptly filled from 
large st on hand 
Correspondence solicited 





CASE BROTHERS 


MANUFACTURERS OF 


AND FULLER BOARDS 
All Grades and Thicknesses 


Special Boards to Order 
Rope Tapers for Electrical Purposes 


Highland Park, Conn. 








CO BORD OR]OO6O OOOO ©8688 68O86OO8OO©® Yo OO 


® 


PARSELL 


MODEL MAKERS 


The Franklin Model Shop, 
129 West 31st St., New York City. 


Write for Booklet. 


Telephone, 
156 Madison Square. 





© 








& WEED, 


Electrical, Experimental 
and Fine Tool Work. 


























J. G. White & Company, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 Broadway, New York, N.Y. 
EQUITABLE BLDQ., BALTIMORE. 








SHEAFF & JAASTAD, 


MECHANICAL and 
ELECTRICAL ENGINEERS. 
Plans and specifications for and superin- 


tendence of Electric Power and Lighting 
Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 














BATTERY JARS 


—Machine made; insuring uniformity and 
ual distribution of the glass. 
e only manufacturers of machine- 
made Battery Jars. 
ASK YOUR JOBBER FOR OUR GOODS. 


THE GILCHRIST JAR CO., 
524 Drexel Building, Philadelphia, Pa., U. S. A. 


We are 





W.R. OSTRANDER & CO. 


22 DEY STREET, 
Manoafacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS, 
Electric and Mechanical Bells. 
Factory : 
DE KALB AVE., 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 








BURNLEY 


SOLDERING PASTE. 


200,000 -lb. boxes sold in 1898. 
Universally acknowledged the 
best. All others are imitations 
and infringe our Claims. Put up 
in ¥, %, 1,5 and 10-lb. packages. 


Burnley Dry Battery Best of All. 
BURNLEY BATTERY & MFG. CO., 
Painesville, Ohio. 











BARTHOLDI 
AUTOMATIC ELECTRIC 
GAS LIGHTING BURNER. 


Smallest, Neatest, 
Cheapest, Best. 
Send for new prices, en- 
closing business card. 

A. L. BOGART CO. 
123 Liberty Street, 
New York. 

Manufacturers of... 
Gas Lighting Specialties 
of all kinds. 




















Fixtures ! ! 


Gas, Electric 
and Combina- 
tion Fixtures, 


Electric 


Specialties, 

Such as Clus- 
ters, Shade- 
Holders, 
Canopies, etc. 


SHAPIRO 


ANDO 
ARONSON, 
67 Centre St., 
NEW YORE. N.Y. 


Factory, 
213-215 Centre St. 














Death and Taxes 


are certain. 
Nothing so near it in the line of 


LIGHTNING ARRESTERS 


as those we make—the 


The small air-gap—which means low resistance 
to the discharge, and the positive opening of the 
circuit in two places—which means no ground- 
ing—these are two of the desirable features. 


Garton=Daniels Co., 


Station Arrester, 
2000 V. A. C. 





KEOKUK, IOWA, U.S. A. 








GET OUR NEW CATALOGUE. 
F. A. HOUDLETTE & SON, 
138 Milk Street. 


BOSTON 4 
AGENTS : 





WILL LAST FOREVER. 
EASILY ACCESSIBLE. 


BAY CITY, MICH. 


CREOSOTED WOOD CONDUITS 


FOR UNDERGROUND WIRES. 
THE MICHIGAN PIPE CO., 


208 N. Madison st., 


DO NOT GATHER MOISTURE. 
DO NOT SCRATCH CABLES. 





ount.—National Cycle Mfg. 


| A National Rider never changes his 
m 
Co., Bay City, Mieh. 





PATENTS. 
(Concluded from page 35.) 


651,478 Electric-light dimmer; F. 
E. Woodford, Appleton, Wis. 

651,476 Secondary or storage bat- 
tery; O. T. Bugg, New York, N. Y. 


651,483 Pipe or conduit for elec- 
trical conductors; E. T. Greenfield, 
New York, N. Y.—A pipe or conduit 
for electrical conductors composed of 
two or more spirally-wound strips of 
metal, one of which is corrugated in 
the direction of its length, said strips 
being so united together as to give 
permanent rigidity thereto. 

651,484 Junction-box for electrical 
conductors ; Kk. T. Greenfield, N. Y.— 
A junction-box provided with one or 
more openings in its sides and one or 
more lugs or projections adjacent to 
said openings for securing the ends 
of corresponding inleading conduits 
thereto. 


651,494 Feeding mechanism for 
films in kinematographs; V. Pacht, 
Copenhagen, Denmark. 

651,508 Electric arc lamp’; -E. Bon- 
hivers, Levallois—Perret, France. 


651,524 Electric railway; H. Cas- 
azza, Hoboken, N. J. 

651,540 Automatic telephone-switch; 
R. T. Watt, Laurel Springs, N. J. 

651,545 Telegraphic transmitting 
apparatus; J. Gardner, Knott End, 
England. 

651,595 Electric switch ; 
Providence, R. I. 

651,597 Electric welding ; Richard 
Eyre, Johnstown, Pa.—The method of 
electric welding which consists in pass- 
ing the heating current through con- 
tacting surfaces of the two articles to 
be united concentrating the heat at 
portions of said articles adjacent to 
said contacting surfaces between the 
points where the union is to be made 
and making the actual union between 
unexposed portions of the articles. 

651,602. Brake mechanism for elec- 
tric-railway cars; F. W. Garrett, 
Johnstown, Pa. 

651,610 Machine for covering wires 
or cables with loose fibers suitable for 
insulation; F. S. Randall, Wilkes- 
barre, Pa. 

651,664 System of electrical dis- 
tribution; A. S. Hubbard, Belleville, 
N. J.—A_ generating means, and a 
consumption-circuit supplied there- 
from, a storage battery connected to 
said circuit, a booster in the battery 
connection, and a counter electro-mo- 
tive force generator connected in cir- 
cuit with the field-magnet of the 
booster, and responsive to the load in 
the consumption-circuit. 

651,672 Electric elevator ; 
See, New York, N. Y. 

651,680 Electric-battery attachment; 
H. B. Ware, Wymore, Neb. 


651,695 Contact for incandescent- 
lamp bases; W. C. Bryant, Bridge- 
port, Ct. 

651,697 Electric-current shunting 
device; E. R. Cliff, New York, N. Y. 

651,718 Method of electrically treat- 
ing ores of nickel; H. Leleux, Paris, 
France. 

651,733 Electric-arc lamp; W. F. 
Wegner, West Superior, Wis. 

651,771 Electrical measuring in- 
strument; E. C. Remington, London, 
England. 

651,777 Electrotherapeutic appa- 
ratus; F. Li. Brown, ee Ill. 


W. Ely, 


Ay *B; 


— Polytechnic lentitete. 


A College of Engineering. Mechanical, 
Electrical, Civil Engioeering ; Chemical 
Courses ; Architecture. Extensive Sho 
Modernly equipped laboratories in all 
partments. Expenses low. 18th year. For 
catalogue,.address 


(, L. MEES, President, - 





+ Terre Haute, Ind, 





ELECTRICAL 


REVIEW 








STEEL PIPING 


Who makes annealed steel mepine. welded or 
ge quar jeces 3 metres 





long by 13 to 
and 1. 3 to 1.5 millimetres thickness! yoo 
quotations with De = deliverable at Ant- 
werp, Belgium, to 


F. Y. T. 732, 


Care of ALBERT FRANK & 60. 
71 Broadway, New York. 


SHEET BRASS 


WANTED-—To buy from a large maker, 
soft (pickled) sheet brass in sheets 3020 
millimetres by 650 millimetres and 0.15 
millimetre thick. Address quotations with 
samples, deliverable at Antwerp, Belgium, 
to. 


F. Fi s : 73 ¢ 9 
Care of ALBERT FRANK & CO.. 
71 Broadway, New York. 


WANTED 


EXPERIENCED ENGINEER to take 
immediate charge of established alternating- 
current lighting plant in inland Cuban city. 
Must have satisfactory references and prac- 
tical experience as running engineer and 
electrician. 

Salary, $1,200 per annum. 

Climate healthy. Good rosition and pros- 
pects for right man. Address 

1. A. KELSEY, 


New Haven, Conn. 


FOR SALE 


A $1,500 Electric Stanhope for 


$1,000 


Our reason for selling is for the fact that 
we intend to handle only steam carriages. 


Rochester Automobile 
Co., Rochester, N. Y. 




















Prism.... 
Globes» 
Shades.. 


GUARANTEED 10 GIVE 

*¢ MAXIMUM LIGHT, 
COMPLETE DIFFUSION, MINIMUM 
GLARE,” for directing and dif. 
fusing ALL KINDS OF LIGHT...... 


MANUFACTURED BY THE 


HOLOPHANE GLASS CO., 
1 BROADWAY, NEW YORK, N. Y. 
Send for Catalogue and Pamphlets. 














A WONDERFUL BICYCLE SALE. 


Arrangements have been made 
whereby one of the largest Bicycle 
Factories in the United States is going 
to market their entire output direct to 
the rider at prices that will astonish 
you—the lowest prices ever known for 
standard high-grade, guaranteed wheels 














and tires. For special prices and most 
Sewing Machine and Bicycle Company, 
Mfrs. Sewing Machines and Bicycles, 
66 99 
Why and How 
Do you wish to understand the pence, 
the every-day industrial, 
technical and scientific 
- That you have seen and 
Wo euplada the - —— wondered at? 
one wants to ba done, in 
know. Ourar- | rtain ways? 
interesting and accu- 
rate—a combination 
popular- -science publication in print. Se sade 
Cents in Stamps for a three-Months’ Trial 
SCIENCE AND INDUSTRY, 
$1.00 PER YEAR. 
SCRANTON, PA, 


liberal terms mail a postal to the Akron 
Akron, Ohio. 
methods and history of 
SCIEN CE | processes and operations 
things every- AND How done, and 
ticles are both 
| 
not foundin any other INDUSTRY | 
Subscription. You will like us. 
4n Ulystrateg Monthly Magazine, 





WHy, 





PIL CREE EEE EIAE S 


Vol. 36—No. 25 








YOU NEED IT! 


CERTAINLY. ;WHAT? 


KARTAVERT HARD FIBRE. 


Made ell sizes, in sheets, rods and tubing, by 


KARTAVERT MFG. CO., WILMINGTON, DEL. 





Why try to stick 
things with some- 
thing that doesn’t 
stick? Buy MAJOR’S 
CEMENT; you know 

it sticks. Nothing 
breaks away from it. 
Stick to MAJOR’S 
CEMENT. Buy once, 
you will buy for- 
ever. There is 
y, rothing as good ; 
Y,don’t believe the 


ZA y Y/ swostivater. 
Major's Rubber ni Major’s Leather. 


Two separate cements—the best. Insist on 
having them 
ESTABLISHED 1876. 
15 and 25 cents per bottle at all druggists. 


MAJOR CEMENT CO., New York City. 
PURDUE UNIVERSITY 


La Fayette, Ind. 


Courses in Ee ENGINEERING, 
pe NGINEERING, 
RCHANICAL ENGINEERING. 


Extensive Laboratories. 
Fine Equipments. 


Catalogue sent on application. 


THE BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.— Catalogues and Prices fur- 
nished on application. 


Central Manufacturing Co. 


Chattanooga, 
Tenn 











Manufacturers 
and Dealers in 

Yellow Pine, 
Cross Arms, 

Locust Pins, 
Oak Pins, Electrical Mouldings, Oak Brackets. 
stocks on hand. Delive prices quoted, 

F. O. B. cars, your city,in any quantity. 
ws WRITE VS. 





McINTIRE’S PATENT 


Connectors and Terminals, 


Special Connectors for HARD-DRAWN COPPER 
WIRE, all sizes, FUSED WIRE, FUSED 
; LINKS and STRIPS. 
THE C.McINTIRE CO. 


13 & 16 FRANKLIN STREET, NEWARK, N. J. 





$5 VOLT 


scribed in a circular just issuea 


L. E. KNOTT APPARATUS CO., 
16 Ashburton Place, BOSTON, MASS. 











The New Systen: 


OF EDUCATION 
Steam 
Engineerins i 


lechanical, ? 
cin -— Mining Boe eer 


ings 3 iSarve rveying: Oben: 


po a" Roglish Gosche | 
TAUCHT BY MAi:.. | 
Studenta qualifies | 
pase examinations. | 
a. 5. have helped thoasand ds to better positions | 
salaries. d for free circulars, stati: | 
Sy sabject in which you are interested. 
THE INTERNATIONAL CORRESPONDERCE SCHOO: | 


ie Box 1008, § Scranton, Pa. 


SMALL 5° — = 


@ srriss” @ 


‘MADE BY” all ES; ; 
eye BARtES( 


Bee srasuisHeo 1857 ya 


{oy > SH 
FLAT OR ROUND WIRE,STEELOR BRASS. 
COLD ROLLED STEEL 
KEPT. IN STOCK. 003 TO 048 1 THICKNESS 


SPRINGS ENAMELED OR 
SENO SAMPLES AND WRITE a austen ONS. 


‘| | 




















Electric Heaters 


ALL SIZES 


ALSO OTHER DEVICES 





SEND FOR CATALOGUE 


American Electrica! 
Heater Co. 
DETROIT, MICH. 

















‘DESIGNERS 
ENGRAVERS 


By ALL METHODS = 


Electrical Machinery 
and Apparatus 


PP A SPECIALTY 
GET OUR PRICES AND 
SPECIMENS | IMENS BEFORE BUYING 


THE BROWN-BIERCE| 


COMPANY. 


DAYTON. OHIO. 











